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(57)  Because a shift lever device 10 uses attracting
force of a fixed iron core 150A, 216A of a magnet 150
or an electromagnet 216 in switching between a lock
state and an unlock state at a shift lock mechanism 118
and a key interlock mechanism 200, the mechanisms
can be made compact. When a shift lever 12 is changed
from a "D" shift position to a "4" shift position and when
the shift lever 12 is changed from a "2" shift position to
an "L" shift position, a link 30 is rotated in a same direc-
tion. Thus, a sliding direction of a slider 38 which detects
a rotational position of the link 30 is only one, and a
placement size of a detecting member 48 can be made
small and the device can be made compact. Because
the shift lock unit 88 is equipped integrally with shift lock
mechanism 118, and the link 30, the slider 38 and the
detecting member 48 of a sensing mechanism, the shift
lock unit 88 can be made compact.
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Description
TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a lock mech-
anism applied to a shift lever device, a shift lever device,
and a shift lock unit which forms the shift lever device.

BACKGROUND ART

[0002] Conventionally, the shift lock mechanism dis-
closed in Japanese Patent Application Laid-Open
(JP-A) No. 9-28071, as shown in the drawings of that
same publication (in particular, in Fig. 14 or Fig. 19), is
equipped with a main body portion of an electromagnet-
ic solenoid which can move together with a stopper
plate, a plunger (movable iron core) which can move
with respect to the main body portion of the electromag-
netic solenoid, and a lock plate which is interlocked with
a shift lever. The stopper plate and a cam member of
the plunger move reciprocatingly while respectively
achieving a balance with the spring force of a spring
member, and the lock plate can be set in a lock position
and an unlock position.

[0003] Further, a conventional key interlock mecha-
nism is equipped with a member to be locked which can
interlock with the rotation operation of an ignition key,
and a lock member which operates so as to be able to
be engaged with and removed from the member to be
locked. With the plunger (the movable iron core) of the
electromagnetic solenoid serving as a driving source,
the lock member can be set in a key lock state in which
the lock member makes switching of the ignition key
from a key rotation operation position to a key insertion/
removal possible position impossible, and a key unlock
state in which the lock member makes switching of the
ignition key from the key rotation operation position to
the key insertion/removal possible position possible.
[0004] However, because the plunger (movable iron
core) of the electromagnetic solenoid is used as the driv-
ing source of the aforementioned shift lock mechanism
and key interlock mechanism, the mechanisms must be
made large in accordance with the movable range of the
plunger (the movable iron core), and electric power for
moving the plunger (the movable iron core) is needed.
[0005] Moreover, for example, a shift lever device 60
shown in Fig. 27 is currently being developed, and this
shift lever device 60 is equipped with a shift lever 62.
Further, the shift lever device 60 is a so-called gate-type
device. Due to the shift lever 62 being turned in the ve-
hicle longitudinal direction or the vehicle left-right direc-
tion, the shift position (e.g., a "D" shift position, a "4" shift
position, a "3" shift position, a "2" shift position, and an
"L" shift position or the like) can be changed.

[0006] In particular, when the shift lever 62 is changed
from the "D" shift position to the "4" shift position, the
shift lever 62 must be turned toward the right of the ve-
hicle. When the shift lever 62 is changed from the "4"
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shift position to the "3" shift position, the shift lever 62
must be turned toward the rear of the vehicle. When the
shift lever 62 is changed from the "3" shift position to the
"2" shift position, the shift lever 62 must be turned toward
the left of the vehicle and toward the rear of the vehicle
in that order. When the shift lever 62 is changed from
the "2" shift position to the "L" shift position, the shift
lever 62 must be turned toward the left of the vehicle.
[0007] Thus, the turning position, in the vehicle longi-
tudinal direction, of the shift lever 62 differs between the
"D" shift position and the "4" shift position, and the "3"
shift position, and the "2" shift position and the "L" shift
position. By detecting the turning position, in the vehicle
longitudinal direction, of the shift lever 62, it can be de-
tected which of the "D" shift position or the "4" shift po-
sition, and the "3" shift position, and the "2" shift position
or the "L" shift position, the shift lever 62 is positioned at.
[0008] Further, the shift lever 60 is equipped with a
plate 64. The plate 64 is supported further toward the
rear of the vehicle than the shift lever 62 when the shift
lever 62 is positioned at the "2" shift position, and is free-
ly rotatable in a horizontal plane

[0009] A firstarm portion 66 is provided integrally with
the vehicle front side of the plate 64. The plate 64 is
rotated due to the first arm portion 66 being pushed by
the shift lever 62 toward the right of the vehicle when
the shift lever 62 is changed from the "D" shift position
to the "4" shift position. Further, a second arm portion
68 is provided integrally with the vehicle front side of the
plate 64. The plate 64 is rotated due to the second arm
portion 68 being pushed by the shift lever 62 toward the
left of the vehicle when the shift lever 62 is changed from
the "2" shift position to the "L" shift position.

[0010] A slider 70 is held at the vehicle rear side of
the plate 64. When the shift lever 62 is changed from
the "D" shift position to the "4" shift position, due to the
rotation of the plate 64, the slider 70 is slid toward the
left of the vehicle, whereas when the shift lever 62 is
changed from the "2" shift position to the "L" shift posi-
tion, due to the rotation of the plate 64, the slider 70 is
slid toward the right of the vehicle.

[0011] Four thin-plate-shaped contact plates 72 are
mounted to the vehicle rear side portion of the slider 70.
The four contact plates 72 are aligned in the vehicle ver-
tical direction.

[0012] A plate-shaped detecting member 74 is dis-
posed at the vehicle rear side of the slider 70. As shown
in Fig. 28, a "D" terminal 76A, a "4" terminal 76B, a "D-
4" terminal 76C, a "2-L" terminal 76D, an "L" terminal
76E, and a "2" terminal 76F, which are each formed in
a thin-plate shape, are provided along the vehicle left-
right direction at the slider 70 side side surface of the
detecting member 74. The "D" terminal 76A is provided
along the vehicle left-right direction center from the ve-
hicle right side end portion of the detecting member 74.
The "4" terminal 76B is provided at the vehicle left side
end portion of the detecting member 74 at the vehicle
left side of the "D" terminal 76A. The "D-4" terminal 76C
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is provided from the vehicle right side end portion of the
detecting member 74 to the vehicle left side end portion,
directly beneath the "D" terminal 76A and the "4" termi-
nal 76B. The "2-L" terminal 76D is provided from the ve-
hicle right side end portion of the detecting member 74
to the vehicle left side end portion, directly beneath the
"D-4" terminal 76C. The "L" terminal 76E is provided at
the vehicle right side end portion of the detecting mem-
ber 74, directly beneath the "2-L" terminal 76D. The "2"
terminal 76F is provided from the vehicle left-right direc-
tion center of the detecting member 74 to the vehicle left
side end portion, at the vehicle left side of the "L" termi-
nal 76E.

[0013] Here, when the shift lever 62 is positioned at
the "D" shift position and the "2" shift position, each con-
tact plate 72 contacts the "D" terminal 76A, the "D-4"
terminal 76C, the "2-L" terminal 76D, and the "2" termi-
nal 76F, respectively.

[0014] When the shift lever 62 is changed from the
"D" shift position to the "4" shift position, each contact
plate 72 slides toward the left of the vehicle integrally
with the sliding of the slider 70 toward the left of the ve-
hicle, and contacts the "4" terminal 76B, the "D-4" ter-
minal 76C, the "2-L" terminal 76D, and the "2" terminal
76F, respectively. In this way, it is detected which of the
"D" shift position or the "2" shift position, and the "4" shift
position the shift lever 62 is positioned at.

[0015] When the shiftlever 62 is changed from the "2"
shift position to the "L" shift position, each contact plate
72 slides toward the right of the vehicle integrally with
the sliding of the slider 70 toward the right of the vehicle,
and contacts the "D" terminal 76A, the "D-4" terminal
76C, the "2-L" terminal 76D, and the "L" terminal 76E,
respectively. In this way, it is detected which of the "D"
shift position or the "2" shift position, and the "L" shift
position the shift lever 62 is positioned at.

[0016] In this way, at the shift lever device 60, it is de-
tected which of the "D" shift position or the "4" shift po-
sition, and the "3" shift position, and the "2" shift position
or the "L" shift position, the shift lever 62 is positioned
at, and it is detected which of the "D" shift position or the
"2" shift position, and the "4" shift position, and the "L"
shift position, the shift lever 62 is positioned at. In this
way, there is a structure in which it is detected which of
the "D" shift position and the "4" shift position and the
"3" shift position and the "2" shift position and the "L"
shift position the shift lever 62 is positioned at.

[0017] However, in the shift lever device 60, when the
shift lever 62 is changed from the "D" shift position to
the "4" shift position and when the shift lever 62 is
changed from the "2" shift position to the "L" shift posi-
tion, the plate 64 rotates in mutually opposite directions,
and the slider 70 slides in mutually opposite directions.
Thus, the placement size (width X in Fig. 27), in the ve-
hicle left-right direction, of the detecting member 74
which the contact plate 72 of the slider 70 contacts must
be made large, and a problem arises in that the place-
ment space of the detecting member 74 becomes large.
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[0018] Further, in the shift lever device 60, the plate
64, the slider 70 (including the contact plate 72), and the
detecting member 74 are provided separately from a
shift lock mechanism (not shown) and the like, and a
problem arises in that the mechanism becomes large.

DISCLOSURE OF THE INVENTION

[0019] In view of the aforementioned, an object of the
presentinvention is to provide a lock mechanism, a shift
lever device, and a shift lock unit which can aim for com-
pactness.

[0020] The lock mechanism recited in claim 1 is a lock
mechanism applied to a shift lever device and having a
function by which an operation member cannot be op-
erated to a predetermined position, comprising: an in-
terlocking member which can interlock with operation of
the operation member, and a lock member which is en-
gageable with and releasable from the interlocking
member, wherein, in accordance with attracting force of
a fixed iron core of an electromagnet, the lock member
can assume a lock state in which the lock member
makes operation of the operation member to the prede-
termined position impossible, and an unlock state in
which the lock member makes operation of the opera-
tion member to the predetermined position possible.
[0021] Inaccordance with the lock mechanism recited
in claim 1, the attracting force of the fixed iron core of
the electromagnet is used in switching between the lock
state and the unlock state. Thus, as compared with a
conventional case using a plunger (movable iron core)
of an electromagnetic solenoid, rising and falling of the
iron core can be eliminated, and the mechanism can be
made compact. Further, movement of the iron core can
be suppressed, and the amount of electric power can
be reduced.

[0022] The lock mechanismrecitedinclaim 2is, in the
lock mechanism recited in claim 1, a shift lock mecha-
nism in which the operation member is a shift lever, the
predetermined position is a position other than a specific
position of the shift lever, and the interlocking member
is a portion to be locked which can interlock with oper-
ation of the shift lever, and the shift lock mechanism has
a function by which the shift lever cannot be operated
from the specific position to a position other than the
specific position.

[0023] The lock mechanism recited in claim 2 is a shift
lock mechanism having a function by which the shift le-
ver cannot be operated from a specific position to a po-
sition other than the specific position. In this shift lock
mechanism, the effects that rising and falling of the iron
core can be eliminated and the mechanism can be made
compact, and movement of the iron core can be sup-
pressed and the amount of electric power can be re-
duced, can be obtained.

[0024] In the lock mechanism recited in claim 3, in the
lock mechanism recited in claim 1 or 2, in the lock state,
attracting force of the fixed iron core of the electromag-
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net is cancelled and the lock member anchors with the
interlocking member, and in the unlock state, the attract-
ing force of the fixed iron core of the electromagnet is
generated and anchoring of the lock member with re-
spect to the interlocking member can be cancelled.
[0025] In the lock mechanism recited in claim 3, the
electromagnet is un-energized in the lock state in which
the brake is not depressed. Thus, the amount of electric
power can be reduced even more.

[0026] Inthe lock mechanism recited in claim 4, in the
lock mechanism recited in claim 3, the lock member in-
cludes an anchor member having an anchor surface
which, in the lock state, abuts an anchor surface provid-
ed at the interlocking member, and a releasing member
which has an anchor releasing surface which can abut
an anchor releasing surface provided at the interlocking
member, the electromagnet moves together with one of
the anchor member and the releasing member, and the
electromagnet and the one of the anchor member and
the releasing member are movable relative to another
of the anchor member and the releasing member, and
the other of the anchor member and the releasing mem-
ber has a attraction surface which is attracted to the
fixed iron core of the electromagnet in the unlock state,
and the releasing member assumes an engageable
state in which the releasing member can engage with
the anchor releasing surface of the interlocking member
atthe anchor releasing surface of the releasing member,
and accompanying this engagement, the releasing
member can set the anchor member in a lock state in a
state in which attraction from the electromagnet is can-
celled, and can set the anchor member in an unlock
state in a state of being attracted to the electromagnet.
[0027] In the lock mechanism recited in claim 4, due
to the anchor member and the releasing member which
form the lock member, switching between the lock state
and the unlock state can be carried out smoothly by uti-
lizing the attracting force of the fixed iron core of the
electromagnet.

[0028] Thelock mechanism recitedin claim5is, inthe
lock mechanism recited in claim 1, a key interlock mech-
anism in which the operation member is an ignition key,
the predetermined position is a key insertion/removal
possible position of the ignition key, and the interlocking
member is a member to be locked which can interlock
with respect to rotation operation of the ignition key, and
the key interlock mechanism has a function by which the
ignition key cannot be switched from a key rotation op-
eration position to the key insertion/removal possible
position in a state in which the shift lever is operated to
a position other than a park position.

[0029] The lock mechanism recited in claim 5 is a key
interlock mechanism which has a function by which the
ignition key cannot be switched from a key rotation op-
eration position to a key insertion/removal possible po-
sition in a state in which the shift lever is operated to a
position other than a park position. In this key interlock
mechanism, the effects that rising and falling of the iron
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core can be eliminated and the mechanism can be made
compact, and movement of the iron core can be sup-
pressed and the amount of electric power can be re-
duced, can be obtained.

[0030] Inthelock mechanism recited in claim 6, in the
lock mechanism recited in claim 1 or 5, in the lock state,
the lock member is attracted by the electromagnet and
anchors the interlocking member, and in the unlock
state, attraction from the electromagnet is cancelled and
anchoring of the lock member with respect to the inter-
locking member can be cancelled.

[0031] Inthelock mechanism recited in claim 6, in the
unlock state in which the ignition key can be pulled out,
the electromagnet is un-energized. Thus, the amount of
electric power can be reduced even more.

[0032] Inthelock mechanism recited in claim 7, in the
lock mechanism recited in claim 6, the lock member has
at least a releasing member of among an anchor mem-
ber having an anchor surface which, in the lock state,
abuts an anchor surface provided at the interlocking
member, and the releasing member which has an an-
chor releasing surface which can abut an anchor releas-
ing surface provided at the interlocking member, at least
the releasing member of among the anchor member and
the releasing member of the lock member can move with
respect to the electromagnet, and one of the anchor
member and the releasing member which can move
with respect to the electromagnet has a attraction sur-
face which is attracted to the fixed iron core of the elec-
tromagnet in the lock state, at least the releasing mem-
ber of among the anchor member and the releasing
member of the lock member can, in the lock state, move
with respect to the attraction surface attracted to the
fixed iron core of the electromagnet, and at least one of
the anchor member and the releasing member, which
can move with respect to the attraction surface, can
move together with the electromagnet, and the releas-
ing member can assume an engageable state in which
the releasing member can engage with the anchor re-
leasing surface of the interlocking member at the anchor
releasing surface of the releasing member, and accom-
panying this engagement, at least one of the anchor
member and the releasing member can assume the lock
state and the unlock state.

[0033] In the lock mechanism recited in claim 7, due
to the anchor member and the releasing member which
form the lock member, switching between the lock state
and the unlock state can be carried out smoothly by uti-
lizing the attracting force of the fixed iron core of the
electromagnet.

[0034] Inthe lock mechanism recited in claim 8, in the
lock mechanism recited in claim 4 or 7, at least one of
the anchor member and the releasing member of the
lock member moves in a direction of attracting force of
the fixed iron core of the electromagnet which works on
the attraction surface, and at least one of an anchor sur-
face of the anchor member and an anchor releasing sur-
face of the releasing member intersects a direction of a
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locus of movement of at least one of the anchor surface
and the anchor releasing surface of the interlocking
member and moves in a direction of the attracting force.
[0035] In the lock mechanism recited in claim 8, the
lock member can be brought together compactly, and
the mechanism can be made compact.

[0036] Inthelock mechanism recited in claim 9, in the
lock mechanism recited in claim 4 or 8, the lock member
includes a spring which urges the anchor member to re-
turn to the lock state from the unlock state.

[0037] In the lock mechanism recited in claim 9, due
to the spring which urges the anchor member to return
to the lock state from the unlock state, the switching be-
tween the lock state and the unlock state can be carried
out even more smoothly by utilizing the attracting force
of the fixed iron core of the electromagnet.

[0038] In the lock mechanism recited in claim 10, in
the lock mechanism recited in claim 7 or 8, the anchor
member and the releasing member of the lock member
are movable relative to one another, and the lock mem-
ber is equipped with a spring which urges the anchor
member to return to the unlock state form the lock state.
[0039] In the lock mechanism recited in claim 10, due
to the spring which urges the anchor member to return
to the unlock state from the lock state, the switching be-
tween the lock state and the unlock state can be carried
out even more smoothly by utilizing the attracting force
of the fixed iron core of the electromagnet.

[0040] In the lock mechanism recited in claim 11, in
the lock mechanism recited in any one of claims 4 and
7 through 10, the lock member is equipped with a spring
which urges the releasing member to return to the en-
gageable state.

[0041] In the lock mechanism recited in claim 11, due
to the spring which urges the releasing member to return
to the engageabile state, the switching between the lock
state and the unlock state can be carried out even more
smoothly by utilizing the attracting force of the fixed iron
core of the electromagnet.

[0042] In the lock mechanism recited in claim 12, in
the lock mechanism recited in any one of claims 1
through 11, the lock mechanism comprises a yoke which
is provided so as to be freely inclinable in correspond-
ence with the electromagnet, and which adheres to the
electromagnet due to magnetic force when the electro-
magnet generates the magnetic force.

[0043] In the lock mechanism recited in claim 12, the
yoke is provided so as to be freely inclinable. Thus, even
in a case in which the electromagnet is inclined with re-
spect to the yoke when the yoke adheres to the electro-
magnet due to dispersion in the dimensions at the elec-
tromagnet or the yoke or the like or dispersion in the
assembly thereof or the like arising, a gap can be pre-
vented from opening between the yoke and the electro-
magnet due to the yoke inclining in correspondence with
the inclination of the electromagnet. Thus, a deteriora-
tion in the close fit between the yoke and the electro-
magnet is prevented, and the adhesive force of the yoke

10

15

20

25

30

35

40

45

50

55

and the electromagnet can be prevented from deterio-
rating.

[0044] In the lock mechanism recited in claim 13, in
the lock mechanism recited in claim 12, the lock mech-
anism comprises a holding claw which is provided so as
to projectin an L-shape in cross-section toward the elec-
tromagnet side, and which makes the yoke freely inclin-
able by supporting an end portion of the yoke.

[0045] In the lock mechanism recited in claim 13, the
yoke is made to be freely inclinable due to the holding
claw projecting in an L-shape in cross-section toward
the electromagnet side and supporting an end portion
of the yoke. Thus, with a simple structure, the yoke can
be provided so as to be freely inclinable.

[0046] In the lock mechanism recited in claim 14, in
the lock mechanism recited in claim 12 or 13, the lock
mechanism comprises a cushion which is elastic and
pushes the yoke toward the electromagnet side.
[0047] In the lock mechanism recited in claim 14, the
cushion is elastic and pushes the yoke toward the elec-
tromagnet side. Thus, clattering of the yoke can be sup-
pressed, and the abutment noise of the yoke and the
electromagnet when the yoke adheres to the electro-
magnet can be prevented from resonating.

[0048] The shift lever device recited in claim 15 com-
prises: a shift lever provided so as to be turnable in a
predetermined direction and toward both sides of the
predetermined direction, and due to a turning position
in the predetermined direction being changed, a first
shift position and a second shift position are changed,
and by being turned toward one side of the predeter-
mined direction from the first shift position, the shift lever
is changed to a third shift position, and by being turned
toward another side of the predetermined direction from
the second shift position, the shift lever is changed to a
fourth shift position; a link provided so as to be rotatable
in correspondence with the shift lever, the link being ro-
tated in a same specific direction by the shift lever when
the shift lever is changed from the first shift position to
the third shift position and when the shift lever is
changed from the second shift position to the fourth shift
position; a first detecting portion connected to the shift
lever, and detecting the turning position, in the prede-
termined direction, of the shift lever; and a second de-
tecting portion connected to the link, and detecting a ro-
tational position of the link.

[0049] In the shift lever device recited in claim 15, by
changing the turning position, in the predetermined di-
rection, of the shift lever, the first shift position and the
second shift position of the shift lever are changed.
[0050] Further, the shift lever is changed to the third
shift position by being turned toward one side of the pre-
determined direction from the first shift position. At this
time, the link is rotated in the specific direction by the
shift lever. On the other hand, the shift lever is changed
to the fourth shift position by being turned toward the
other side of the predetermined direction from the sec-
ond shift position. At this time as well, the link is rotated
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in the specific direction by the shift lever.

[0051] Moreover, the turning position, in the predeter-
mined direction, of the shift lever is detected by the first
detecting portion. In this way, in a case in which, for ex-
ample, the turning position, in the predetermined direc-
tion, of the shift lever is the same at the first shift position
and the third shift position and is the same at the second
shift position and the fourth shift position, it can be de-
tected which of the first shift position or the third shift
position, and the second shift position or the fourth shift
position, the shift lever is positioned at.

[0052] Further, the rotational position of the link is de-
tected by the second detecting portion. In this way, it can
be detected which of the first shift position or the second
shift position, and the third shift position or the fourth
shift position, the shift lever is positioned at.

[0053] Accordingly, it can be detected, by the first de-
tecting portion and the second detecting portion, which
of the first shift position and the second shift position
and the third shift position and the fourth shift position,
the shift lever is positioned at.

[0054] Here, the link is rotated in the same specific
direction when the shift lever is changed from the first
shift position to the third shift position and when the shift
lever is changed from the second shift position to the
fourth shift position. Thus, the placement size of the sec-
ond detecting portion, which detects the rotational posi-
tion of the link, can be made small. Itis possible to make
the placement space of the second detecting portion
compact, and therefore, to make the device compact.
[0055] In the shift lever device recited in claim 16, in
the shift lever device recited in claim 15, a rotation cen-
tral axis of the link is disposed between the first shift
position and the second shift position of the shift lever,
and the link is rotatable substantially parallel to a plane
of turning, in the predetermined direction, of the shift le-
ver, and the link has a first arm corresponding to the third
shift position of the shift lever and a second arm corre-
sponding to the fourth shift position of the shift lever, and
when the shift lever is changed from the first shift posi-
tion to the third shift position, the shift lever displaces
the first arm toward one of a distal end side and a prox-
imal end side of the shift lever and rotates the link in the
specific direction, whereas when the shift lever is
changed from the second shift position to the fourth shift
position, the shift lever displaces the second arm toward
another of the distal end side and the proximal end side
of the shift lever and rotates the link in the specific di-
rection.

[0056] In the shift lever device recited in claim 16, the
rotation central axis of the link is disposed between the
first shift position and the second shift position of the
shift lever, and the link is rotatable substantially parallel
to a plane of turning, in the predetermined direction, of
the shift lever.

[0057] Further, when the shift lever is changed from
the first shift position to the third shift position, the link
is rotated in the specific direction due to the shift lever
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displacing the first arm of the link toward one of a distal
end side and a proximal end side of the shift lever.
[0058] On the other hand, when the shift lever is
changed from the second shift position to the fourth shift
position, the link is rotated in the specific direction due
to the shift lever displacing the second arm of the link
toward the other of the distal end side and the proximal
end side of the shift lever.

[0059] Thus, a structure in which the link is always ro-
tated in the same specific direction can be realized eas-
ily.

[0060] In the shift lever device recited in claim 17, in
the shift lever device recited in claim 15 or 16, the first
detecting portion transmits, to the second detecting por-
tion, a signal regarding a detected turning position, in
the predetermined direction, of the shift lever, and the
second detecting portion switches a transmission direc-
tion of the received signal on the basis of a detected
rotational position of the link.

[0061] In the shift lever device recited in claim 17, the
first detecting portion transmits, to the second detecting
portion, a signal regarding a detected turning position,
in the predetermined direction, of the shift lever. The
second detecting portion switches the transmission di-
rection of the received signal on the basis of the detect-
ed rotational position of the link. Thus, the shift position
detecting mechanism of the shift lever can be structured
simply as compared with a case in which the signal re-
garding the turning position, in the predetermined direc-
tion, of the shift lever which is detected by the first de-
tecting portion, and the signal regarding the rotational
position of the link detected by the second detecting por-
tion, are transmitted in a state of being multiplexed.
[0062] A shiftlock unitrecited in claim 18 is a shift lock
unit forming a shift lever device which is equipped with:
a shift lever provided so as to be turnable in a predeter-
mined direction and toward both sides of the predeter-
mined direction, and due to a turning position in the pre-
determined direction being changed, a first shift position
and a second shift position are changed, and by being
turned toward one side of the predetermined direction
from the first shift position, the shift lever is changed to
a third shift position, and by being turned toward another
side of the predetermined direction from the second shift
position, the shift lever is changed to a fourth shift posi-
tion; and a first detecting portion connected to the shift
lever, and detecting the turning position, in the prede-
termined direction, of the shift lever, wherein the shift
lock unit integrally comprises: a shift lock mechanism
having a function by which the shift lever cannot be op-
erated from a specific position to a position other than
the specific position; and a sensing mechanism which
senses a change from the first shift position of the shift
lever to the third shift position, and a change from the
second shift position of the shift lever to the fourth shift
position.

[0063] In the shift lock unit recited in claim 18, the shift
lock mechanism has a function by which the shift lever
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cannot be operated from a specific position to a position
other than the specific position. Further, the sensing
mechanism senses a change from the first shift position
of the shift lever to the third shift position, and a change
from the second shift position of the shift lever to the
fourth shift position.

[0064] Here, the shift lock unit is integrally equipped
with the shift lock mechanism and the sensing mecha-
nism. Thus, compactness can be aimed for as com-
pared with a case in which the shift lock mechanism and
the sensing mechanism are provided separately.
[0065] In the shift lock unit recited in claim 19, in the
shift lock unit recited in claim 18, the sensing mecha-
nism includes: a link provided so as to be rotatable in
correspondence with the shift lever, the link being rotat-
ed in a same specific direction by the shift lever when
the shift lever is changed from the first shift position to
the third shift position and when the shift lever is
changed from the second shift position to the fourth shift
position; and a second detecting portion connected to
the link, and detecting a rotational position of the link.
[0066] In the shiftlock unitrecitedin claim 19, the turn-
ing position, in the predetermined direction, of the shift
lever is detected by the first detecting portion. In this
way, in a case in which, for example, the turning position,
in the predetermined direction, of the shift lever is the
same at the first shift position and the third shift position
and is the same at the second shift position and the
fourth shift position, it can be detected which of the first
shift position or the third shift position, and the second
shift position or the fourth shift position, the shift lever is
positioned at.

[0067] Further, the rotational position of the link is de-
tected by the second detecting portion. In this way, it can
be detected which of the first shift position or the second
shift position, and the third shift position or the fourth
shift position, the shift lever is positioned at.

[0068] Accordingly, it can be detected, by the first de-
tecting portion and the second detecting portion, which
of the first shift position and the second shift position
and the third shift position and the fourth shift position,
the shift lever is positioned at.

[0069] Here, the link is rotated in the same specific
direction when the shift lever is changed from the first
shift position to the third shift position and when the shift
lever is changed from the second shift position to the
fourth shift position. Thus, the placement size of the sec-
ond detecting portion, which detects the rotational posi-
tion of the link, can be made small. Itis possible to make
the placement space of the second detecting portion
compact, and accordingly, to make the device more
compact.

[0070] In the shift lock unit recited in claim 20, in the
shift lock unit recited in claim 19, the shift lock unit com-
prises a guide portion which is provided in correspond-
ence with the link, and which guides rotation, in the spe-
cific direction, of the link.

[0071] The shiftlock unitrecited in claim 20 comprises

10

15

20

25

30

35

40

45

50

55

the guide portion which guides rotation, in the specific
direction, of the link. Thus, the rotation of the link can be
prevented from moving in the rotation orthogonal direc-
tion.

[0072] In the shift lock unit recited in claim 21, in the
shift lock unit recited in claim 19 or 20, the shift lock unit
comprises: a restoring member provided at the link, and
applying torque in a direction opposite the specific di-
rection to the link and restoring the link to an initial rota-
tional position; and an elastic member which is elastic
and which the link, which is restored to the initial rota-
tional position, abuts.

[0073] In the shift lock unit recited in claim 21, when
the link is rotated in the specific direction by the shift
lever, the restoring member applies torque in the direc-
tion opposite the specific direction to the link, and re-
stores the link to the initial rotational position. Further,
the link, which is restored to the initial rotational position,
abuts the elastic member which is elastic. Thus, the gen-
eration of an abutment noise when the link is restored
to the initial rotational position can be prevented.
[0074] In the shift lock unit recited in claim 22, in the
shift lock unit recited in any one of claims 18 through 21,
the shift lock unit comprises a shift position detecting
portion which detects that the shift lever is positioned at
a specific shift position.

[0075] Inthe shiftlock unit recited in claim 22, the shift
position detecting portion, which detects that the shift
lever is positioned at the specific shift position, is pro-
vided. Thus, more compactness can be aimed for, as
compared with a case in which the shift position detect-
ing portion is provided separately from the shift lock unit.

BRIEF DESCRIPTION OF THE DRAWINGS
[0076]

Fig. 1 is an exploded perspective view showing a
shift lever device relating to a first embodiment.
Fig. 2 is a perspective view showing a shift lock unit
of the shift lever device relating to the first embodi-
ment.

Fig. 3 is an exploded perspective view showing the
shift lock unit of the shift lever device relating to the
first embodiment.

Fig. 4 is a perspective view, as seen from a reverse
surface side, showing a link of the shift lever device
relating to the first embodiment.

Fig. 5 is a perspective view schematically showing
a sensing mechanism of the shift lever device relat-
ing to the first embodiment.

Fig. 6 is a cross-sectional view showing a state in
which a contact plate of a slider contacts a terminal
of a detecting member in the shift lever device re-
lating to the first embodiment.

Fig. 7 is a front view showing the terminals of the
detecting member in the shift lever device relating
to the first embodiment.
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Fig. 8 is a circuit diagram showing a connected state
of an NSS, a meter, a "D-4" switch, and a "2-L"
switch of the shift lever device relating to the first
embodiment.

Fig. 9 is a cross-sectional view showing a shift lock
mechanism of the shift lever device relating to the
first embodiment.

Fig. 10 is a cross-sectional view showing a state in
which a slider and a magnet are moved downward
and a stopper is disposed at a lock position, in the
shift lock mechanism of the shift lever device relat-
ing to the first embodiment.

Fig. 11 is a cross-sectional view showing a state in
which the slider and the magnet are moved down-
ward and the stopper is disposed at a releasing po-
sition, in the shift lock mechanism of the shift lever
device relating to the first embodiment.

Fig. 12 is a cross-sectional view showing a state in
which a yoke is inclined in correspondence with in-
clination of the magnet, in the shift lock mechanism
of the shift lever device relating to the first embodi-
ment.

Fig. 13 is an exploded perspective view showing the
shift lock mechanism of the shift lever device relat-
ing to the first embodiment.

Fig. 14 is a cross-sectional view showing a state in
which an ignition key is at a key rotation operation
position, in a key interlock mechanism relating to
the first embodiment.

Fig. 15 is a cross-sectional view showing a lock re-
leased state of the ignition key, in the key interlock
mechanism relating to the first embodiment.

Fig. 16 is a cross-sectional view showing a locked
state of the ignition key, in the key interlock mech-
anism relating to the first embodiment.

Fig. 17 is a front view schematically showing a key
operation portion of a vehicle relating to the first em-
bodiment.

Fig. 18 is a plan view schematically showing a cover
in the shift lever device relating to the first embodi-
ment.

Fig. 19is a plan view schematically showing a cover
in a tiptronic-type gate-type shift lever device relat-
ing to another example of the first embodiment.
Fig. 20 is a plan view schematically showing a cover
in a straight-type shift lever device relating to anoth-
er example of the first embodiment.

Fig. 21 is a circuit diagram showing a connected
state of an NSS an engine controlling device, a me-
ter, a "D-4" switch, and a "2-L" switch of a shift lever
device relating to another example of the first em-
bodiment.

Fig. 22 is an exploded perspective view showing a
shift lock mechanism relating to a second embodi-
ment.

Fig. 23 is an assembly perspective view showing
the shift lock mechanism relating to the second em-
bodiment.
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Fig. 24 is a cross-sectional view showing an inner
portion of the shift lock mechanism relating to the
second embodiment.

Fig. 25 is a plan view schematically showing a shift
operation portion of an automobile relating to the
second embodiment.

Figs. 26A-C are explanatory diagrams showing a
lock operation and a lock releasing operation in the
shift lock mechanism relating to the second embod-
iment.

Fig. 27 is a plan view showing main portions of a
conventional shift lever device.

Fig. 28 is a front view showing terminals of a detect-
ing member in a conventional shift lever device.

BEST MODES FOR IMPLEMENTING THE
INVENTION

[0077] A lock mechanism, a shift lever device, and a
shift lock unit of the present invention will be described
in detail on the basis of the appended drawings.
[0078] First, a shift lever device 10 relating to a first
embodiment will be described on the basis of Fig. 1
through Fig. 21.

[0079] As shown in Fig. 1, the shift lever device 10
relating to the present embodiment is a so-called gate-
type device, and is set on a floor surface within a vehicle.
[0080] This shift lever device 10 is equipped with a
box-shaped cover 14 which forms a shift operation por-
tion 80. The cover 14 is fixed to the floor surface within
the vehicle. The cover 14 is structured by a box-shaped
base plate 82 whose top surface is open, and a plate-
shaped cover member 84. The cover member 84 is fixed
to the top surface of the base plate 82.

[0081] A substantially solid cylindrical rotating shaft
86, which forms the shift operating portion 80, is provid-
ed at the lower portion within the base plate 82. The ro-
tating shaft 86 is parallel to the vehicle left-right direc-
tion, and rotates freely around the central axis. The prox-
imal end of a shiftlever 12, which serves as an operation
member and forms the shift operation portion 80, is sup-
ported at the rotating shaft 86. The shift lever 12 freely
rotates in the vehicle left-right direction with respect to
the rotating shaft 86. Thus, the shift lever 12 can turn in
the vehicle longitudinal direction (a predetermined di-
rection) and the vehicle left-right direction (both sides of
the predetermined direction). Further, the shift lever 12
is connected to the automatic transmission (not illustrat-
ed) of the vehicle.

[0082] As shown in Fig. 18 as well, a guide hole 16 is
formed in the cover member 84. The guide hole 16 has
a predetermined curved configuration. The shift lever 12
is inserted through the guide hole 16. Due to the shift
lever 12 being guided by the guide hole 16 and being
turned in the vehicle longitudinal direction or the vehicle
left-right direction, the shift position (in the present em-
bodiment, a "P" shift position serving as a predeter-
mined position and a predetermined shift position, an
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"R" shift position, an "N" shift position, a "D" shift position
serving as a first shift position, a "4" shift position serving
as a third shift position, a "3" shift position, a "2" shift
position serving as a second shift position, and an "L"
shift position serving as a fourth shift position) is
changed.

[0083] Namely, when the shift lever 12 is changed
from the "P" shift position to the "R" shift position, the
shift lever 12 must be turned toward the left of the vehi-
cle, toward the rear of the vehicle, and toward the right
of the vehicle in that order. When the shift lever 12 is
changed from the "R" shift position to the "N" shift posi-
tion, the shift lever 12 must be turned toward the rear of
the vehicle and toward the right of the vehicle in that
order. When the shift lever 12 is changed from the "N"
shift position to the "D" shift position, the shift lever 12
must be turned toward the rear of the vehicle. When the
shift lever 12 is changed from the "D" shift position to
the "4" shift position, the shift lever 12 must be turned
toward the right of the vehicle (one side in the predeter-
mined direction). When the shift lever 12 is changed
from the "4" shift position to the "3" shift position, the
shift lever 12 must be turned toward the rear of the ve-
hicle. When the shift lever 12 is changed from the "3"
shift position to the "2" shift position, the shift lever 12
must be turned toward the left of the vehicle and toward
the rear of the vehicle in that order. When the shift lever
12 is changed from the "2" shift position to the "L" shift
position, the shift lever 12 must be turned toward the left
of the vehicle (the other side in the predetermined direc-
tion).

[0084] Thus, the turning position, in the vehicle longi-
tudinal direction of the shift lever 12 is different at the
"P" shift position, and the "R" shift position, and the "N"
shift position, and the "D shift position and the "4" shift
position, and the "3" shift position, and the "2" shift po-
sition and the "L" shift position.

[0085] The shift lever 12 is connected to a so-called
NSS (neutral start switch) 18 which serves as a first de-
tecting portion shown in Fig. 8. The NSS 18 detects the
turning position, in the vehicle longitudinal direction, of
the shift lever 12. In this way, it can be detected which
of the "P" shift position, and the "R" shift position, and
the "N" shift position, and the "D" shift position or the "4"
shift position, and the "3" shift position, and the "2" shift
position or the "L" shift position, the shift lever 12 is po-
sitioned at.

[0086] A"P"terminal, an"R"terminal, an"N"terminal,
a "D" terminal, a "2" terminal, and an "L" terminal are
provided at the NSS 18. When the shift lever 12 is po-
sitioned at the "P" shift position, a signal is transmitted
from the "P" terminal. When the shift lever 12 is posi-
tioned at the "R" shift position, a signal is transmitted
from the "R" terminal. When the shift lever 12 is posi-
tioned at the "N" shift position, a signal is transmitted
from the "N" terminal. When the shift lever 12 is posi-
tioned at the "D" shift position or the "4" shift position, a
signal is transmitted from the "D" terminal. When the
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shift lever 12 is positioned at the "3" shift position, a sig-
nal is transmitted from the "2" terminal. When the shift
lever 12 is positioned at the "2" shift position or the "L"
shift position, a signal is transmitted from the "L" termi-
nal.

[0087] The NSS 18 is directly connected to a meter
20. A"P" lamp, an "R" lamp, an "N" lamp, a "D" lamp, a
"4" lamp, a "3" lamp, a "2" lamp, and an "L" lamp are
provided at the meter 20.

[0088] The "P" lamp, the "R" lamp, the "N" lamp, and
the "3" lamp of the meter 20 are connected to the "P"
terminal, the "R" terminal, the "N" terminal, and the "2"
terminal of the NSS 18, respectively. When a signal is
transmitted from the "P" terminal, the "R" terminal, the
"N" terminal, or the "2" terminal, the "P" lamp, the "R"
lamp, the "N" lamp, or the "3" lamp, respectively, is lit.
[0089] The "D" lamp and the "4" lamp of the meter 20
and the "D" terminal of the NSS 18 are connected in a
state in which a "D-4" switch 22 is interposed therebe-
tween. The "D-4" switch 22 can switch the transmission
direction of the signal from the "D" terminal between the
"D" lamp side and the "4" lamp side.

[0090] The "2" lamp and the "L" lamp of the meter 20
and the "L" terminal of the NSS 18 are connected in a
state in which a "2-L" switch 24 is interposed therebe-
tween. The "2-L" switch 24 can switch the transmission
direction of the signal from the "L" terminal between the
"2" lamp side and the "L" lamp side.

[0091] As shown in Fig. 5, a semicircular switching
plate 26 is provided integrally at the proximal end side
of the shift lever 12. The switching plate 26 projects to-
ward the right of the vehicle from the shift lever 12. A
solid cylindrical switching rod 28 is provided integrally
with the switching plate 26. The switching rod 28
projects from the switching plate 26 toward the rear of
the vehicle.

[0092] As shown in Fig. 1, a shift lock unit 88 is pro-
vided within the base plate 82 at the vehicle right side
of the shift lever 12. The shift lock unit 88 is equipped
with a box-shaped housing 88A. As shown in Fig. 3, a
circuit substrate 90 is fixed within the housing 88A. A
connector 92 is provided at the vehicle rear side end
portion of the circuit substrate 90. Further, a shift posi-
tion detecting portion 94 is removably provided at a ve-
hicle front side region of the circuit substrate 90. The
shift position detecting portion 94 is connected to the
connector 92 via the circuit substrate 90. The shift po-
sition detecting portion 94 has a pair of thin-plate-
shaped contact plates 94A which are elastic. The pair
of contact plates 94A do not contact one another. The
pair of contact plates 94A project from the vehicle left
side side surface of the housing 88A. When the shift le-
ver 12 is positioned at the "P" shift position, the shift le-
ver 12 pushes one contact plate 94A toward the front of
the vehicle such that the pair of contact plates 94A con-
tact one another. In this way, it can be detected by the
shift position detecting portion 94 that the shift lever 12
is positioned at the "P" shift position.
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[0093] As shown in Fig. 2, a triangular-plate-shaped
projecting portion 96 is provided erect at the top surface
of the housing 88A. A substantially solid cylindrical sup-
porting shaft 98 is provided at the vehicle left side (shift
lever 12 side) side surface of the projecting portion 96.
Athrough-hole 100, which has a circular cross-sectional
configuration and passes through the projecting portion
96 as well, is formed in the center of the supporting shaft
98. Insertion holes 100A, which have rectangular cross-
sectional configurations and pass through the projecting
portion 96 as well, are formed so as to oppose each oth-
er respectively at the diagonally upper portion and the
diagonally lower portion of the through hole 100.
[0094] A link 30, which forms a sensing mechanism,
is assembled with the supporting shaft 98. The link 30
is set at the vehicle right side of the shift lever 12 in cor-
respondence with the switching plate 26 and the switch-
ing rod 28 of the shift lever 12.

[0095] The link 30 is provided with a long-plate-
shaped link main body 30A. As shown in detail in Fig.
4, afit-together concave portion 102 projects in a tubular
form at the supporting shaft 98 side side wall of the up-
per portion of the link main body 30A. A penetrating shaft
104, which is shaped as a solid cylinder, projects at the
center of the fit-together concave portion 102. A pair of
anchor projections 104A, which have rectangular cross-
sectional configurations, are provided so as to oppose
one another at the distal end of the penetrating shaft
104.

[0096] Here, after the respective anchor projections
104A have been inserted into the respective insertion
holes 100A and the penetrating shaft 104 has been
made to penetrate through and fit together with the
through hole 100, by rotating the bottom portion of the
link main body 30A toward the front of the vehicle, the
respective anchor projections 104A are anchored on the
projecting portion 96 of the peripheries of the through
holes 100 and the bottom surface of the fit-together con-
cave portion 102 abuts the side surface of the support-
ing shaft 98, in a state in which the peripheral surface
of the supporting shaft 98 is fit together with the inner
peripheral surface of the fit-together concave portion
102. In this way, the link main body 30A (the link 30) is
supported by the supporting shaft 98, and is rotatable
parallel to a perpendicular plane along the vehicle lon-
gitudinal direction (the plane of turning in the predeter-
mined direction of the shift lever 12), with the central line
of the supporting shaft 98 (the one-dot chain line in Fig.
5 disposed between the "D" shift position and the "2"
shift position of the shift lever 12) being a rotation central
axis P. Further, as will be described later, in the range
in which the link 30 rotates due to turning of the shift
lever 12, the rotational positions of the respective an-
chor projections 104A are structured so as to not coin-
cide with the respective insertion holes 100A. In this
way, canceling of the supporting of the link 30 by the
supporting shaft 98 can be impeded. Moreover, the pro-
jecting portion 96, the supporting shaft 98, the through-
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hole 100, the fit-together concave portion 102, the pen-
etrating shaft 104, and the anchor projections 104A
function as a guide portion. The rotation of the link 30 is
guided by the fitting-together of the penetrating shaft
104 into the through-hole 100, the fitting-together of the
supporting shaft 98 peripheral surface with the fit-to-
gether concave portion 102 inner peripheral surface, the
anchoring of the anchor projections 104A on the project-
ing portion 96, and the abutting of the fit-together con-
cave portion 102 bottom surface with the supporting
shaft 98 side surface.

[0097] A torsion coil spring 106 serving as a restoring
member spans between the link main body 30A and the
projecting portion 96. In this way, the link main body 30A
(the link 30) is urged in the opposite direction of arrow
A in Fig. 5. An elastic member 108, which is made of
rubber and is elastic, is removably provided at the vehi-
cle left side side surface of the housing 88A in corre-
spondence with the lower portion of the link main body
30A. The elastic member 108 projects in a triangular
pyramid shape toward the lower portion of the link main
body 30A (the vehicle rear side). The lower portion of
the link main body 30A, which is urged by the torsion
coil spring 106, abuts the elastic member 108. The link
main body 30A (the link 30) is thereby made to substan-
tially stand and is positioned at the initial rotational po-
sition.

[0098] A guide wall 110A and a guide projecting por-
tion 110B, which form the guide portion, are formed at
the vehicle left side side surface of the housing 88A in
correspondence with the lower portion of the link main
body 30A. The guide wall 110A and the guide projecting
portion 110B oppose one another in a state in which the
guide wall 110A is disposed at the left side of the vehicle
and the guide projecting portion 110B is disposed at the
right side of the vehicle. Here, as will be described later,
inthe range in which the link 30 rotates due to the turning
of the shift lever 12, the lower portion of the link main
body 30A is inserted between the guide wall 110A and
the guide projecting portion 110B in a state of abutting
both, and the rotation of the link 30 is guided by the guide
wall 110A and the guide projecting portion 110B.
[0099] As shown in detail in Fig. 5, a first arm 32 is
provided integrally with the upper portion of the link main
body 30A, in correspondence with the "4" shift position
of the shift lever 12. The first arm 32 extends toward the
front of the vehicle from the link main body 30A. A plate-
shaped receiving portion 32A is provided integrally with
the distal end of the first arm 32. The top surface of the
receiving portion 32A is inclined toward the bottom of
the vehicle toward the left of the vehicle. Here, when the
shift lever 12 is changed from the "D" shift position to
the "4" shift position and the switching plate 26 is moved
toward the right of the vehicle, the top surface of the
receiving portion 32A is pushed by the switching plate
26, and the first arm 32 is displaced toward the bottom
of the vehicle (the proximal end side of the shift lever
12). In this way, the link 30 is rotated in the direction of
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arrow A in Fig. 5 (the specific direction).

[0100] A secondarm 34 is provided integrally with the
upper portion of the link main body 30A in correspond-
ence with the "L" shift position of the shift lever 12. The
second arm 34 projects in an L-shape from the link main
body 30A, and the distal end side extends toward the
left of the vehicle. The distal end of the second arm 34
is bent such that a bent portion 34A is formed. The bot-
tom surface of the bent portion 34A is inclined toward
the bottom of the vehicle toward the left of the vehicle.
Here, when the shift lever 12 is changed from the "2"
shift position to the "L" shift position and the switching
rod 28 is moved toward the left of the vehicle, the bottom
surface of the bent portion 34A is pushed by the switch-
ing rod 28 and the second arm 34 is displaced toward
the top of the vehicle (the distal end side of the shift lever
12). In this way, the link 30 is rotated in the direction of
arrow A in Fig. 5.

[0101] A cut-out portion 36 is formed in the bottom
portion of the link main body 30A. The cut-out portion
36 is parallel to the vehicle vertical direction, and the
bottom end is open.

[0102] A slider 38, which forms a second detecting
portion of the sensing mechanism, is disposed at the
vehicle right side of the link 30. The slider 38 is accom-
modated within the housing 88A. The slider 38 is
equipped with a rectangular-plate-shaped slider main
body 40. A solid cylindrical fit-in rod 42 is provided inte-
grally with the vehicle left side side surface of the slider
main body 40. An insert-through hole 78 is formed di-
rectly beneath the aforementioned guide projecting por-
tion 110B in the vehicle left side side surface of the hous-
ing 88A, in correspondence with the fit-in rod 42. The
insert-through hole 78 is elongated along the vehicle
longitudinal direction. The fit-in rod 42 is inserted
through the insert-through hole 78 and is slidably fit-in
into the cut-out portion 36 of the link main body 30A. In
this way, the slider 38 slides in the vehicle longitudinal
direction as the link 30 rotates.

[0103] A predetermined number (4 in the present em-
bodiment) of thin-plate-shaped contact plates 44 are
mounted to the vehicle right side side surface of the slid-
er main body 40. The predetermined number of contact
plates 44 are aligned in the vehicle vertical direction. As
shown in Fig. 6, the distal end of each connect plate 44
contacts the vehicle left side side surface of a detecting
member 48 which will be described later.

[0104] A guiding projection 46 is provided integrally at
each of the upper end and the lower end of the slider
main body 40. Both guiding projections 46 project in L-
shapes toward the right of the vehicle from the slider
main body 40, and oppose one another.

[0105] The rectangular-plate shaped detecting mem-
ber 48, which forms the second detecting portion of the
sensing mechanism, is set at the vehicle right side of
the slider 38. The detecting member 48 is fixed to the
aforementioned circuit substrate 90 and is accommo-
dated within the housing 88A. A guiding concave portion
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50 is formed in each of the upper end and the lower end
of the detecting member 48. The sliding of the slider 38
in the vehicle longitudinal direction is guided by the re-
spective guiding projections 46 of the slider 38 being fit
into the respective guiding concave portions 50.
[0106] A "D"terminal 52A, a "4" terminal 52B, a "D-4"
terminal 52C, a "2-L" terminal 52D, a "2" terminal 52E,
and an "L" terminal 52F, which are each formed in a thin-
plate-shape, are provided along the vehicle longitudinal
direction at the vehicle left side side surface of the de-
tecting member 48, and are respectively connected to
the aforementioned connector 92 via the circuit sub-
strate 90. As shown in detail in Fig. 7, the "D" terminal
52A is provided from the vehicle front side end portion
of the detecting member 48 to the vehicle longitudinal
direction center. The "4" terminal 52B is provided at the
vehicle rear side of the "D" terminal 52A at the vehicle
rear side end portion of the detecting member 48. The
"D-4"terminal 52C is provided from the vehicle front side
end portion of the detecting member 48 to the vehicle
rear side end portion, directly beneath the "D" terminal
52A and the "4" terminal 52B. The "2-L" terminal 52D is
provided from the vehicle front side end portion of the
detecting member 48 to the vehicle rear side end por-
tion, directly beneath the "D-4" terminal 52C. The "2"
terminal 52E is provided from the vehicle front side end
portion of the detecting member 48 to the vehicle longi-
tudinal direction center, directly beneath the "2-L" termi-
nal 52D. The "L" terminal 52F is provided at the vehicle
rear side end portion of the detecting member 48 at the
vehicle rear side of the "2" terminal 52E.

[0107] Here, when the shift lever 12 is positioned at
the "D" shift position and the "2" shift position, the distal
ends of the respective contact plates 44 contact the "D"
terminal 52A, the "D-4" terminal 52C, the "2-L" terminal
52D, and the "2" terminal 52E, respectively.

[0108] When the shift lever 12 is changed from the
"D" shift position to the "4" shift position and when the
shift lever 12 is changed from the "2" shift position to the
"L" shift position, the respective contact plates 44 are
slid toward the rear of the vehicle integrally with the slid-
ing of the slider 38 toward the rear of the vehicle which
accompanies rotation of the link 30 in the direction of
arrow A in Fig. 5, and the respective contact plates 44
contact the "4" terminal 52B, the "D-4" terminal 52C, the
"2-L" terminal 52D, and the "L" terminal 52F, respective-
ly.

[0109] In this way, it can be detected which of the "D"
shift position or the "2" shift position, and the "4" shift
position or the "L" shift position, the shift lever 12 is po-
sitioned at.

[0110] The "D"terminal 52A, the "4" terminal 52B and
the "D-4" terminal 52C of the detecting member 48 cor-
respond to the aforementioned "D-4" switch 22 shown
in Fig. 8, whereas the "2-L" terminal 52D, the "2" termi-
nal 52E and the "L" terminal 52F of the detecting mem-
ber 48 correspond to the aforementioned "2-L" switch
24 shown in Fig. 8.
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[0111] Here, when the shift lever 12 is positioned at
the "D" shift position or the "2" shift position, due to the
distal ends of the respective contact plates 44 contact-
ing the "D" terminal 52A, the "D-4" terminal 52C, the
"2-L" terminal 52D and the "2" terminal 52E of the de-
tecting member 48 respectively, at the "D-4" switch 22,
the transmission direction of the signal from the "D" ter-
minal of the NSS 18 is made to be to the "D" lamp side
of the meter 20, and at the "2-L" switch 24, the trans-
mission direction of the signal from the "L" terminal of
the NSS 18 is made to be the "2" lamp side of the meter
20. Thus, by a signal being transmitted from the "D" ter-
minal or the "L" terminal, the "D" lamp or the "2" lamp,
respectively, is lit.

[0112] Further, when the shift lever 12 is positioned
at the "4" shift position or the "L" shift position, due to
the distal ends of the respective contact plates 44 con-
tacting the "4" terminal 52B, the "D-4" terminal 52C, the
"2-L" terminal 52D and the "L" terminal 52F of the de-
tecting member 48 respectively, at the "D-4" switch 22,
the transmission direction of the signal from the "D" ter-
minal of the NSS 18 is switched to the "4" lamp side of
the meter 20, and at the "2-L" switch 24, the transmis-
sion direction of the signal from the "L" terminal of the
NSS 18 is switched to the "L" lamp side of the meter 20.
Thus, by a signal being transmitted from the "D" terminal
or the "L" terminal, the "4" lamp or the "L" lamp, respec-
tively, is lit.

[0113] Moreover, as shown in Fig. 1, a substantially
solid cylindrical lever 112, which serves as an interlock-
ing member and a portion to be locked, is provided in-
tegrally at the proximal end side of the shift lever 12.
The lever 112 projects toward the front of the vehicle
from the shift lever 12. The cross-section of the lever
112 is a configuration which projects at an incline toward
the bottom left of the vehicle. The bottom surface of the
lever 112is planar. The lever 112 interlocks with the turn-
ing operation of the shift lever 12. A vehicle bottom left
region of the lever 112 is an abutment surface 112A
which is used as both an anchor surface and an anchor
releasing surface.

[0114] The shift lock unit 88 is equipped with a shift
lock mechanism 118 (the same meaning as shift lock
solenoid), which serves as a lock mechanism, at a ve-
hicle front side region in correspondence with the posi-
tion of the lever 112 when the shift lever 12 is disposed
at the "P" shift position.

[0115] As shown in detail in Figs. 9 and Fig. 13, the
shift lock mechanism 118 is equipped with a substan-
tially box-shaped case 120 whose bottom surface is
open. The bottom surface of the case 120 is closed by
a plate-shaped cap 122. The case 120 and the cap 122
form a portion of the aforementioned housing 88A. A re-
leasing link 124 is fixed to the top surface of the case
120. Further, when the shift lever 12 is disposed at the
"P" shift position, the lever 112 is disposed at the upper
portion of the case 120.

[0116] A stopper 126 serving as an anchor member

10

15

20

25

30

35

40

45

50

55

12

of a lock member is provided within the case 120. The
stopper 126 has a plate-shaped vertical wall 128. The
vertical wall 128 is disposed vertically, and inclined sur-
faces 128A are formed at both vehicle longitudinal di-
rection end portions of the upper portion. The vertical
wall 128 projects from the top surface of the case 120,
and is disposed at the vehicle left side of the lever 112
when the shift lever 12 is disposed in the "P" shift posi-
tion. The vehicle right side side surface of the vertical
wall 128 is an anchor surface 128B. The stopper 126
(the vertical wall 128) is movable in the vehicle vertical
direction, and is urged toward the top of the vehicle by
a compression coil spring 130 (spring) which spans be-
tween the stopper 126 and the cap 122. In this way, the
stopper 126 is disposed at a lock position (an upper side
position).

[0117] The stopper 126 has a substantially plate-
shaped horizontal wall 132. The horizontal wall 132 is
disposed horizontally and is integral with the vertical wall
128. A pair of holding claws 134 are provided at the bot-
tom surface of the horizontal wall 132. The pair of hold-
ing claws 134 respectively project in L-shapes in cross-
section toward the vehicle bottom side (the side of a
magnet 150 which will be described later), and oppose
one another. Further, a predetermined number of an-
chor claws (not illustrated) are provided at the bottom
surface of the horizontal wall 132. The respective an-
chor claws project toward the bottom of the vehicle.
[0118] A rectangular-plate-shaped yoke 136 is slide-
inserted between the pair of holding claws 134. Each
holding claw 134 supports an end portion of the yoke
136. In this way, the yoke 136 is provided at the stopper
126 in a state in which the bottom surface (absorption
surface 136A) of the yoke 136 is open. The thickness of
the yoke 136 is smaller than the gap between the bottom
surface of the horizontal wall 132 and the distal ends of
the respective holding claws 134. In this way, the yoke
136 is freely inclinable with respect to the stopper 126.
[0119] A predetermined number (four in the present
embodiment) of anchor holes 138 are formed in the yoke
136. Due to the aforementioned anchor claws being in-
serted into the anchor holes 138, the yoke 136 is imped-
ed from falling out from the stopper 126.

[0120] A cushion 140 is attached to the horizontal wall
132. The cushion 140 is formed from rubber and is elas-
tic. At the cushion 140, conical regions are provided at
the top end and the bottom end, and the both conical
regions are connected by a central solid cylindrical re-
gion. The conical region at the bottom end of the cushion
140 abuts the center of the yoke 136. The cushion 140
thereby presses the yoke 136 toward the bottom of the
vehicle (the side of the magnet 150 which will be de-
scribed later).

[0121] Aslider 142, which serves as a releasing mem-
ber of the lock member, is provided within the case 120.
The slider 142 has a plate-shaped slide wall 144. The
slide wall 144 is disposed vertically. The slide wall 144
is inserted through the proximal end of the horizontal
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wall 132 of the stopper 126, and abuts the vertical wall
128 of the stopper 126. Further, the top surface of the
slide wall 144 is formed to be an anchor releasing sur-
face 144A and is inclined toward the bottom right of the
vehicle. Moreover, the top portion of the slide wall 144
projects from the top surface of the case 120, and is dis-
posed at the vehicle left side of the lever 112 when the
shift lever 12 is disposed at the "P" shift position.
[0122] A box-shaped fixing portion 146, whose top
surface is open, is provided integrally with the bottom
portion of the slide wall 144. The fixing portion 146 is
disposed beneath the yoke 136. The slider 142 (the fix-
ing portion 146) is movable in vertical directions, and is
urged upward by a compression coil spring 148 (spring),
which spans between the slider 142 and the cap 122,
so as to be set in an engageable state C.

[0123] The magnet 150 serving as an electromagnet
is fixed within the fixing portion 146. The magnet 150
always moves integrally with the slider 142, and is dis-
posed beneath the yoke 136. The magnet 150 is con-
nected to the brake (not shown) via the aforementioned
circuit substrate 90 and connector 92. Due to the brake
being operated, the brake brakes the vehicle. Further,
when the brake is operated at the time when the shift
lever 12 is turned from the "P" shift position to the "R"
shift position side, a fixed iron core 150A of the magnet
150 generates magnetic force and can adhere to (at-
tract) the yoke 136.

[0124] Here, when the shiftlever 12 is turned from the
"P" shift position to the "R" shift position side (when the
shift lever 12 is turned toward the left of the vehicle), the
lever 112 abuts the top surface of the slide wall 144 and
pushes the slide wall 144 downward. The slider 142 and
the magnet 150 are thereby moved downward.

[0125] Further, if the brake is not operated at this time,
as shown in Fig. 10, the magnet 150 does not generate
magnetic force, and the yoke 136 does not adhere to
the magnet 150. Thus, the stopper 126 is disposed at
the lock position without moving downward (lever lock
state A). In this way, movement of the lever 112 is im-
peded by the vertical wall 128 of the stopper 126, the
shift lever 12 cannot be turned sufficiently toward the
left of the vehicle and the shift lever 12 is unable to be
turned toward the rear of the vehicle, and changing from
the "P" shift position of the shift lever 12 to the "R" shift
position is impeded.

[0126] On the other hand, when the brake is operated
at this time, as shown in Fig. 11, the magnet 150 gen-
erates magnetic force, and due to this magnetic force,
the yoke 136 is adhered to the magnet 150. Thus, the
stopper 126 moves downward and is disposed in the
releasing position (the lower side position) (lever unlock
state B) . In this way, the movement of the lever 112 is
not impeded by the vertical wall 128 of the stopper 126,
the shift lever 12 can be sufficiently turned to the left of
the vehicle, and the shift lever 12 can be turned toward
the rear of the vehicle. Accordingly, changing from the
"P" shift position of the shift lever 12 to the "R" shift po-
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sition is permitted.

[0127] Further, in a case in which the shift lever 12 is
changed from the "R" shift position to the "P" shift posi-
tion, when the shift lever 12 is turned toward the front of
the vehicle, due to the inclined surfaces 128A of the ver-
tical wall 128 of the stopper 126 being pushed by the
movement of the lever 112, the stopper 126 moves
downward and is disposed at the releasing position, and
the yoke 136, which moves together with the stopper
126, pushes the magnet 150, and the slider 142 is
moved downward. In this way, the movement of the le-
ver 112 is not impeded by the vertical wall 128 of the
stopper 126 and the slide wall 144 of the slider 142, and
the shift lever 12 can be sufficiently turned toward the
front of the vehicle, and the shift lever 12 can be turned
toward the right of the vehicle. Accordingly, there is a
structure in which the shift lever 12 can be changed from
the "R" shift position to the "P" shift position.

[0128] Moreover, the shiftlock unit 88 is, via the afore-
mentioned connector 92, connected to a key interlock
mechanism 200 (see Fig. 14) which serves as a lock
mechanism.

[0129] In the key interlock mechanism 200, at a key
operation portion 202 shown in Fig. 17, a key insertion/
removal hole 206 is formed at the surface side of a body
204. As shown in Fig. 14, a lock cam 208, which serves
as an interlocking member and a member to be locked,
is rotatably supported at the reverse side of the body
204. When an ignition key 210 (an operation member)
is inserted into the key insertion/removal hole 206 and
is rotated and operated, the lock cam 208 interlocks with
the ignition key 210, and can rotate in a given rotational
range around a rotation central line 208A. A concave
portion 212 is formed at the outer periphery of the lock
cam 208. An abutment surface 212A, which is used as
both an anchor surface and an anchor releasing sur-
face, is formed at the concave portion 212.

[0130] A case 214 is formed integrally with the body
204 next to the lock cam 208. Within the case 214, in
addition to an electromagnet 216 being fixed, a lock
member 222, which has an anchor member 218 and a
releasing member 220, is accommodated so as to be
movable with respect to the case 214 and the electro-
magnet 216. At the anchor member 218 of the lock
member 222, a stopper portion 224 is formed so as to
face the lock cam 208, and an attraction portion 228,
which has a yoke 226, is formed to face a fixed iron core
216A of the electromagnet 216, at the side opposite the
stopper portion 224 with the electromagnet 216 there-
between. At the releasing member 220 of the lock mem-
ber 222, an abutment portion 230 is formed between the
stopper portion 224 of the anchor member 218 and the
electromagnet 216, and a pusher portion 232, which
sandwiches the attraction portion 228 of the anchor
member 218 between the pusher portion 232 and the
electromagnet 216, is formed. The anchor member 218
and the releasing member 220 are relatively movable in
direction X of a attracting force F (see Fig. 16) of the
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fixed iron core 216A of the electromagnet 216 which
works with respect to a attraction surface 226A of the
yoke 226 of the anchor member 218.

[0131] In addition to the anchor member 218 and the
releasing member 220, the lock member 222 is
equipped with a compression coil spring 234 (spring)
connected between the pusher portion 232 of the re-
leasing member 220 and the case 214, and a compres-
sion coil spring 236 (spring) connected between the
abutment portion 230 of the releasing member 220 and
the attracting portion 228 of the anchor member 218.
Due to the elastic force of the compression coil spring
234, the anchor member 218 and the releasing member
220 are urged toward the aforementioned lock cam 208.
Due to the elastic force of the compression coil spring
236, the releasing member 220 is urged toward the op-
posite side of the aforementioned lock cam 208 with re-
spect to the anchor member 218. An anchor surface
224A is formed at the stopper portion 224 of the anchor
member 218, and an anchor releasing surface 230A is
formed at the abutment portion 230 of the releasing
member 220, adjacent to the anchor surface 224A. The
moving direction of the anchor surface 224A and the an-
chor releasing surface 230A (direction X of the attracting
force F of the electromagnet 216) intersects with direc-
tion Y of the locus of rotation of the abutment surface
212A of the lock cam 208.

[0132] In the state shown in Fig. 14, at the shift oper-
ation portion 80 shown in Fig. 18, the shift lever 12 is
operated at the "P" shift position (park position P), and
the ignition key 210 shown in Fig. 17 is operated at a
key rotation operation position 238 (for example, the
ACC position, among the ACC position and the ON po-
sition and ST). Both the anchor member 218 and the
releasing member 220 of the lock member 222 are
urged toward the lock cam 208 by the elastic force of
the aforementioned compression coil spring 234, the at-
traction portion 228 of the anchor member 218 abuts the
electromagnet 216 which is in a demagnetized state,
and the pusher portion 232 of the releasing member 220
abuts the attracting portion 228. Further, the stopper
portion 224 of the anchor member 218 and the abutment
portion 230 of the releasing member 220 abut each oth-
er, the anchor surface 224A of the stopper portion 224
enters into the locus of rotation of the abutment surface
212A of the lock cam 208, and the anchor releasing sur-
face 230A of the abutment portion 230 also is in the en-
gageable state C and enters into the locus of rotation of
the abutment surface 212A of the lock cam 208.
[0133] From the state shown in Fig. 14, in a case in
which an attempt is made to rotate the ignition key 210
shown in Fig. 17 to a key insertion/removal possible po-
sition 240 (the LOCK position), it is structured electrical-
ly such that the demagnetized state of the aforemen-
tioned electromagnet 216 is maintained and the attract-
ing force F is cancelled. Thus, when the abutment sur-
face 212A of the lock cam 208 presses the anchor re-
leasing surface 230A of the abutment portion 230 of the
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releasing member 220, as shown in Fig. 15, the releas-
ing member 220 moves against the elastic force of the
compression coil spring 234 and the anchor releasing
surface 230A withdraws from the engageable state C,
and the anchor member 218 as well is pushed by the
releasing member 220 via the compression coil spring
236 and withdraws, and a key unlock state A (unlock
state) arises. In this key unlock state A, the abutment
surface 212A of the lock cam 208 can pass by without
abutting the anchor surface 224A of the stopper portion
224 of the anchor member 218. Thus, the ignition key
210 can be operated from the key rotation operation po-
sition 238 (the ACC position) to the key insertion/remov-
al possible position 240 (the LOCK position) and pulled
out.

[0134] In the shift operation portion 80 shown in Fig.
18, in the state in which the shift lever 12 is operated to
a position 242 other than the "P" shift position, in a case
in which an attempt is made to rotate the ignition key
210 shown in Fig. 17 to the key insertion/removal pos-
sible position 240 (the LOCK position), it is structured
electrically such that the electromagnet 216 in the de-
magnetized state is excited and the attracting force F
thereof is generated. Thus, when the abutment surface
212A of the lock cam 208 pushes the anchor releasing
surface 230A of the abutment portion 230 of the releas-
ing member 220, as shown in Fig. 16, only the releasing
member 220 moves against the elastic force of the com-
pression coil spring 234, and the anchor releasing sur-
face 230A withdraws from the engageable state C. The
anchor member 218 is attracted to the fixed iron core
216A of the electromagnet 216 at the attraction surface
226A of the yoke 226 thereof, and a key lock state B
(lock state) arises. In this key lock state B, the abutment
surface 212A of the lock cam 208 abuts the anchor sur-
face 224 A of the stopper portion 224 of the anchor mem-
ber 218. Thus, the ignition key 210 cannot be operated
from the key rotation operation position 238 (the ACC
position) to the key insertion/removal possible position
240 (the LOCK position) and cannot be pulled out.
[0135] In the key unlock state A shown in Fig. 15, in
a case in which the ignition key 210 is rotated from the
key insertion/removal possible position 240 (the LOCK
position) to the key rotation operation position 238 (the
ACC position), the aforementioned electromagnet 216
returns to the state shown in Fig. 14 while the demag-
netized state is maintained and the attracting force F
thereof remains cancelled. Further, in the key lock state
B shown in Fig. 16, in a case in which the ignition key
210 is rotated to the key rotation operation position 238
(the ACC position), the electromagnet 216 in the excited
state is demagnetized, the attracting force F thereof is
canceled, and the electromagnet 216 returns to the
state shown in Fig. 14.

[0136] Next, operation of the present embodiment will
be described.
[0137] In the shift lever device 10 of the above-de-

scribed structure, if the brake is not operated when the
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shift lever 12 is turned from the "P" shift position to the
"R" shift position side, the magnet 150 of the shift lock
mechanism 118 does not generate magnetic force.
Thus, as shown in Fig. 10, the stopper 126 is disposed
at the lock position without the yoke 136 adhering to the
magnet 150. In this way, the change from the "P" shift
position of the shift lever 12 to the "R" shift position is
impeded by the stopper 126.

[0138] On the other hand, if the brake is operated
when the shift lever is turned from the "P" shift position
to the "R" shift position side, the magnet 150 generates
magnetic force. Thus, as shown in Fig. 11, due to the
yoke 136 adhering to the magnet 150 due to this mag-
netic force, the stopper 126 is moved to the releasing
position. In this way, the change from the "P" shift posi-
tion of the shift lever to the "R" shift position is permitted.
[0139] In accordance with this shift lock mechanism
118, the attracting force of the fixed iron core 150A of
the magnet 150 is utilized in switching between the lever
lock state A and the lever unlock state B. Thus, as com-
pared with a conventional case using the plunger (mov-
able iron core) of an electromagnetic solenoid, rising
and falling of the iron core 150A is eliminated and the
mechanism can be made more compact. Further, the
movement of the iron core 150A is suppressed, and the
amount of electric power can be reduced.

[0140] Moreover, in the lever lock state A in which the
brake is not depressed, the magnet 150 is in an un-en-
ergized state. Thus, the amount of electric power can
be reduced even more.

[0141] Further, due to the stopper 126 and the slider
142 which form the lock member, the switching between
the lever lock state A and the lever unlock state B is
carried out smoothly by utilizing the attracting force of
the fixed iron core 150A of the magnet 150.

[0142] Moreover, the stopper 126 and the slider 142
forming the lock member can be brought together com-
pactly, and the mechanism can be made compact.
[0143] Further, due to the compression coil spring 130
which urges the stopper 126 to return to the lever lock
state A from the lever unlock state B, the switching be-
tween the lever lock state A and the lever unlock state
B can be carried out even more smoothly by utilizing the
attracting force of the fixed iron core 150A of the magnet
150.

[0144] Moreover, due to the compression coil spring
148 which urges the slider 142 to return to the afore-
mentioned engageable state C, the switching between
the lever lock state A and the lever unlock state B can
be carried out even more smoothly by utilizing the at-
tracting force of the fixed iron core 150A of the magnet
150.

[0145] Further, here, the yoke 136 is provided so as
to be freely inclinable at the stopper 126. Thus, even in
a case in which the magnet 150 is inclined with respect
to the yoke 136 when the yoke 136 adheres to the mag-
net 150 due to dispersion in the dimensions at the case
120, the cap 122, the stopper 126, the yoke 136, the
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slider 142, or the magnet 150 or the like or dispersion
in the assembly thereof or the like arising, a gap can be
prevented from opening between the yoke 136 and the
magnet 150 due to the yoke 136 inclining in accordance
with the inclination of the magnet 150 as shown in Fig.
12. Thus, a deterioration in the close fit between the
yoke 136 and the magnet 150 is prevented, and the ad-
hesive force of the yoke 136 and the magnet 150 can
be prevented from deteriorating.

[0146] Moreover, due to the pair of holding claws 134
provided at the stopper 126 respectively projecting in L-
shapes in cross-section toward the magnet 150 side and
supporting the end portions of the yoke 136, the yoke
136 is freely inclinable with respect to the stopper 126.
Thus, with a simple structure, the yoke 136 can be pro-
vided so as to be freely inclinable with respect to the
stopper 126.

[0147] Further, the cushion 140 provided at the stop-
per 126 is elastic and pushes the yoke 136 toward the
magnet 150 side. Thus, clattering of the yoke 136 can
be suppressed, and the abutment noise of the yoke 136
and the magnet 150 when the yoke 136 adheres to the
magnet 150 can be prevented from resonating.

[0148] Note that, in the present embodiment, the shift
lever device 10 is structured to be a gate-type device.
However, the shift lever device may be structured to be
a so-called tiptronic-type gate-type device such as
shown in Fig. 19 or a so-called straight-type (including
the tiptronic-type) device such as shown in Fig. 20.
[0149] Here, in a straight-type shift lever device 152
shown in Fig. 20, the shift position can be changed by
guiding the shift lever in a guide hole 154 and turning
the shift lever only in the vehicle longitudinal direction.
[0150] Further, generally, in the straight-type shift le-
ver device 152, a knob button is provided at the distal
end of the shift lever, and a detent pin is provided in a
vicinity of the proximal end of the shift lever. Due to the
knob button being pressed, the detent pin slides toward
the axial direction of the shift lever. Moreover, a detent
plate, in which a predetermined detent groove is formed,
is set in a vicinity of the shift lever. This is a structure in
which, if the knob button is not pushed when the shift
lever is positioned at the "P" shift position, the detent pin
cannot ride over the detent groove, and changing to the
"R" shift position of the shift lever is impeded.

[0151] Thus, in order to equip the straight-type shift
lever device 152 with the shift lock mechanism 118, it
suffices to form a structure in which the shift lock mech-
anism 118 is provided in correspondence with the posi-
tion of the detent pin at the time when, for example, the
shift lever is disposed at the "P" shift position. Namely,
if the brake is not operated when the shift lever is turned
from the "P" shift position to the "R" shift position side,
the vertical wall 128 of the stopper 126 disposed at the
lock position impedes the sliding of the detent pin. Thus,
the knob button cannot be pressed and the change to
the "R" shift position of the shift lever is impeded, where-
as if the brake is operated at this time, the vertical wall
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128 of the stopper 126 is disposed at the releasing po-
sition, and the sliding of the detent pin is not impeded.
Thus, it suffices to form a structure in which a shift lock
solenoid 18 is set at a position at which the knob button
can be pressed and the change to the "R" shift position
of the shift lever is permitted.

[0152] Moreover, the present embodiment is a struc-
ture in which, when the brake is operated at the time the
shift lever is turned from the "P" shift position (a prede-
termined shift position) to the "R" shift position (another
shift position) side, the magnet 150 generates magnetic
force. However, a structure may be used in which the
magnet generates magnetic force under other predeter-
mined conditions. Or, a structure may be used in which
the magnet demagnetizes the magnetic force due to a
specific condition (e.g., brake operation at the time when
the shift lever is turned from a predetermined shift posi-
tion to another shift position side).

[0153] Moreover, the present embodiment is struc-
tured such that, when the magnet 150 does not generate
magnetic force, the stopper 126 is disposed at the lock
position, whereas when the magnet 150 generates
magnetic force, the stopper 126 is disposed at the re-
leasing position. However, a structure may be used in
which, when the magnet does not generate magnetic
force, the stopper is disposed at the releasing position,
whereas when the magnet generates magnetic force,
the stopper is disposed at the lock position.

[0154] Further, the present embodiment is structured
such that the yoke 136 is provided at the stopper 126
and the magnet 150 is provided at the slider 142. How-
ever, a structure may be used in which the yoke and the
magnet are provided at other parts (e.g., a structure in
which the magnet is provided at the stopper and the
yoke is provided at the slider). Moreover, a structure
may be used in which only the stopper (the anchor mem-
ber) is provided without providing the slider, and either
one of the magnet and the yoke is provided at the stop-
per, and the other of the magnet and the yoke is fixed
to the case. In this case, when the magnet does not gen-
erate magnetic force, the stopper is disposed at the lock
position due to urging force, whereas when the magnet
generates magnetic force, the stopper moves to the re-
leasing position due to the magnetic force.

[0155] Moreover, the present embodiment is struc-
tured such that a pair of the holding claws 134 is provid-
ed at the stopper 126. However, a structure may be used
in which only one, or three or more holding claws are
provided at the stopper.

[0156] Further, in a case in which the orientation or
the place of setting the shift lock mechanism 118 is
changed and the shift lock mechanism 118 is disposed,
there is no need to provide the portion to be locked,
which corresponds to the lever 112, integrally with the
shift lever 12, and no need to provide the fulcrum of ro-
tation which is the rotating shaft 86. The portion to be
locked may be interlocked with the shift lever 112 via a
link mechanism or the like.
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[0157] Moreover, as shown in Fig. 18, at the shift lever
device 10, due to the turning position, in the vehicle lon-
gitudinal direction, of the shift lever 12 being changed,
the "D" shift position and the "2" shift position of the shift
lever 12 are changed.

[0158] Further, due to the shift lever 12 being turned
toward the right of the vehicle from the "D" shift position,
the shift lever 12 is changed to the "4" shift position. At
this time, the link 30 of the shift lock unit 88 is rotated in
the direction of arrow A in Fig. 5 by the shift lever 12.
On the other hand, due to the shift lever 12 being turned
toward the left of the vehicle from the "2" shift position,
the shift lever 12 is changed to the "L" shift position. At
this time as well, the link 30 is rotated in the direction of
arrow A in Fig. 5 by the shift lever 12.

[0159] Moreover, the turning position, in the vehicle
longitudinal direction, of the shift lever 12 is detected by
the NSS 18 shown in Fig. 8. In this way, in a case in
which, as in the present embodiment, the turning posi-
tion, in the vehicle longitudinal direction, of the shift lever
12 is the same at the "D" shift position and the "4" shift
position and is the same at the "2" shift position and the
"L" shift position, it can be detected which of the "D" shift
position or the "4" shift position, and the "2" shift position
or the "L" shift position, the shift lever 12 is positioned at.
[0160] Further, the rotational position of the link 30 is
detected by the slider 38 shown in Fig. 5 and the detect-
ing member 48. In this way, it can be detected which of
the "D" shift position or the "2" shift position, and the "4"
shift position or the "L" shift position, the shift lever 12
is positioned at.

[0161] Accordingly, by the NSS 18, the slider 38, and
the detecting member 48, it can be detected which of
the "D" shift position and the "4" shift position and the
"2" shift position and the "L" shift position, the shift lever
12 is positioned at.

[0162] Here, the link 30 is rotated in the same direc-
tion of arrow A in Fig. 5, when the shift lever 12 is
changed from the "D" shift position to the "4" shift posi-
tion, and when the shift lever 12 is changed from the "2"
shift position to the "L" shift position. Thus, the sliding
direction of the slider 38, which detects the rotational
position of the link 30, is only one, and the amount of
sliding is small. In this way, the placement size (width W
in Fig. 5) of the detecting member 48 can be made small.
The placement space of the detecting member 48 can
be made compact, and accordingly, compactness of the
device can be aimed for.

[0163] Further, here, the rotation central axis P of the
link 30 is disposed between the "D" shift position of the
shift lever 12 and the "2" shift position. The link 30 is
rotatable parallel to the vertical plane along the vehicle
longitudinal direction (the plane of turning, in the prede-
termined direction, of the shift lever 12).

[0164] Moreover, when the shift lever 12 is changed
from the "D" shift position to the "4" shift position, due
to the switching plate 26 of the shift lever 12 displacing
the first arm 32 of the link 30 toward the bottom of the
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vehicle, the link 30 is rotated in the direction of arrow A
in Fig. 5.

[0165] On the other hand, when the shift lever 12 is
changed from the "2" shift position to the "L" shift posi-
tion, due to the switching rod 28 of the shift lever 12 dis-
placing the second arm 34 of the link 30 toward the top
of the vehicle, the link 30 is rotated in the direction of
arrow A in Fig. 5.

[0166] Thus, a structure in which the link 30 is always
rotated in the same direction can easily be realized.
[0167] Further, even in cases in which the amount of
turning of the shift lever 12 is different when the shift
lever 12 is changed from the "D" shift position to the "4"
shift position and when the shift lever 12 is changed from
the "2" shift position to the "L" shift position, by adjusting
the angle of inclination of the receiving portion 32A of
the first arm 32 distal end or the angle of inclination of
the bent portion 34A bottom surface of the second arm
34 distal end, the amount of rotation of the link 30 can
be made to always be the same.

[0168] Moreover, here, as shown in Fig. 8, the signal
regarding the turning position, in the vehicle longitudinal
direction, of the shift lever 12 which is detected by the
NSS 18, is transmitted to the detecting member 48, and
switching is carried out on the basis of the rotational po-
sition of the link 30 for which the transmission direction
of the received signal was detected by the detecting
member 48. Thus, the shift position detecting mecha-
nism of the shift lever 12 can be structured simply as
compared with a case in which the signal regarding the
turning position, in the vehicle longitudinal direction, of
the shift lever 12 which is detected by the NSS 18, and
the signal regarding the rotational position of the link 30
detected by the detecting member 48, are transmitted
in a state of being multiplexed.

[0169] Further, as shown in Fig. 1, in accordance with
the shift lock unit 88, the shift lock mechanism 118, and
the link 30, the slider 38, and the detecting member 48,
which serve as the sensing mechanism, are provided
integrally. Thus, compactness can be aimed for as com-
pared with a case in which the shift lock mechanism and
the sensing mechanism are provided separately.
[0170] Moreover, as shown in Fig. 3 and Fig. 4, the
rotation of the link 30 is guided by the fitting-together of
the penetrating shaft 104 of the link 30 into the through
hole 100 of the housing 88A, the fitting-together of the
supporting shaft 98 peripheral surface of the housing
88A with the fit-together concave portion 102 inner pe-
ripheral surface of the link 30, the anchoring of the an-
chor projections 104A of the link 30 on the projecting
portion 96 of the housing 88A, and the abutting of the
fit-together concave portion 102 bottom surface with the
supporting shaft 98 side surface. In addition, the bottom
portion of the link main body 30A is inserted between
the guide wall 110A and the guide projecting portion
110B of the housing 88A in a state of abutting both, and
the rotation of the link 30 is guided by the guide wall
110A and the guide projecting portion 110B. In this way,
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the rotation of the link 30 can be prevented from moving
in the rotation perpendicular direction (the vehicle left-
right direction).

[0171] Further, by rotating the link 30 until the rota-
tional positions of the respective anchor projections
104A of the link 30 coincide with the respective insertion
holes 100A of the housing 88A, the link 30 can be re-
moved from the supporting shaft 98 of the housing 88A.
Thus, in cases in which, differently from the present em-
bodiment, the link 30 is not needed in a tiptronic-type
gate-type shift lever device such as shown in Fig. 19 or
a straight-type (including the tiptronic-type) shift lever
device such as shown in Fig. 20, the link 30 can be easily
removed from the shift lock unit 88, and the shift lock
unit 88 can be commonly used in these shift lever de-
vices as well.

[0172] Moreover, when the link 30 is rotated in the di-
rection of arrow A in Fig. 5 by the shift lever 12, the tor-
sion coil spring 106 applies torque in the opposite direc-
tion of arrow A to the link 30 and restores the link 30 to
the initial rotational position. The link 30, which is re-
stored to the initial rotational position, abuts the elastic
member 108 which is elastic. Thus, the generation of
abutment noise when the link 30 is restored to the initial
rotational position can be prevented.

[0173] Note that, the present embodiment is struc-
tured such that, when the shift lever 12 is changed from
the "D" shift position (the first shift position) to the "4"
shift position (the third shift position), the first arm 32 is
displaced toward the bottom of the vehicle (the proximal
end side of the shift lever 12), whereas when the shift
lever 12 is changed from the "2" shift position (the sec-
ond shift position) to the "L" shift position (the fourth shift
position), the second arm 34 is displaced toward the top
of the vehicle (the distal end side of the shift lever 12).
However, a structure may be used in which, when the
shift lever is changed from the first shift position to the
third shift position, the first arm is displaced toward the
distal end side of the shift lever, whereas when the shift
lever is changed from the second shift position to the
fourth shift position, the second arm is displaced toward
the proximal end side of the shift lever.

[0174] Moreover, the present embodiment is struc-
tured such that the NSS 18 is directly connected to the
meter 20. However, as shown in Fig. 21, a structure may
be used in which the NSS 18 (first detecting portion) is
connected indirectly to the meter 20 via a so-called en-
gine controlling device 54.

[0175] Namely, in the case of this structure, a "P" in-
termediate terminal, an "R" intermediate terminal, an
"N" intermediate terminal, a "D" intermediate terminal,
a "4" intermediate terminal, a "3" intermediate terminal,
a"2" intermediate terminal, and an "L" intermediate ter-
minal are provided at the engine controlling device 54.
[0176] The "P"intermediate terminal, the "R" interme-
diate terminal, the "N" intermediate terminal, the "D" in-
termediate terminal, the "3" intermediate terminal, and
the "2" intermediate terminal of the engine controlling
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device 54 are connected to the "P" terminal, the "R" ter-
minal, the "N" terminal, the "D" terminal, the "2" terminal
and the "L" terminal of the NSS 18, respectively.
[0177] The wire between the "D" intermediate termi-
nal of the engine controlling device 54 and the "D" ter-
minal of the NSS 18, and the "4" intermediate terminal
of the engine controlling device 54 are connected in a
state in which a "D-4" switch 56 is interposed therebe-
tween. The "D-4" switch 56 enables ON/OFF of the con-
nection of the "D" terminal and the "4" intermediate ter-
minal.

[0178] The wire between the "2"intermediate terminal
of the engine controlling device 54 and the "L" terminal
of the NSS 18, and the "L" intermediate terminal of the
engine controlling device 54 are connected in a state in
which a "2-L" switch 58 is interposed therebetween. The
"2-L" switch 58 enables ON/OFF of the connection of
the "L" terminal and the "L" intermediate terminal.
[0179] Here, when a signal from the "P" terminal, the
"R" terminal, the "N" terminal or the "2" terminal of the
NSS 18 is transmitted, the signal is received by the "P"
intermediate terminal, the "R" intermediate terminal, the
"N" intermediate terminal, or the "3" intermediate termi-
nal of the engine controlling device 54, respectively, and
the "P" lamp, the "R" lamp, the "N" lamp, or the "3" lamp
of the meter 20 is lit.

[0180] Further, the aforementioned "D-4" switch 56
corresponds to the "D" terminal 52A, the "4" terminal
52B, and the "D-4" terminal 52C of the detecting mem-
ber 48, whereas the aforementioned "2-L" switch 58 cor-
responds to the "2-L" terminal 52D, the "2" terminal 52E,
and the "L" terminal 52F of the detecting member 48.
[0181] When the shiftlever 12 is positioned at the "D"
shift position or the "2" shift position, due to the distal
ends of the respective contact plates 44 contacting the
"D" terminal 52A, the "D-4" terminal 52C, the "2-L" ter-
minal 52D, and the "2" terminal 52E of the detecting
member 48 respectively, at the "D-4" switch 56, the con-
nection between the "D" terminal of the NSS 18 and the
"4" intermediate terminal of the engine controlling de-
vice 54 is turned OFF, and at the "2-L" switch 58, the
connection between the "L" terminal of the NSS 18 and
the "L" intermediate terminal of the engine controlling
device 54 is turned OFF. Thus, due to the signal from
the "D" terminal or the "L" terminal being transmitted,
only the "D" intermediate terminal or only the "2" inter-
mediate terminal, respectively, receives this signal, and
the "D" lamp or the "2" lamp of the meter 20 is turned on.
[0182] Further, when the shift lever 12 is positioned
at the "4" shift position or the "L" shift position, due to
the distal ends of the respective contact plates 44 con-
tacting the "4" terminal 52B, the "D-4" terminal 52C, the
"2-L" terminal 52D, and the "L" terminal 52F of the de-
tecting member 48 respectively, at the "D-4" switch 56,
the connection between the "D" terminal of the NSS 18
and the "4" intermediate terminal of the engine control-
ling device 54 is turned ON, and at the "2-L" switch 58,
the connection between the "L" terminal of the NSS 18
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and the "L" intermediate terminal of the engine control-
ling device 54 is turned ON. Thus, due to the signal from
the "D" terminal or the "L" terminal being transmitted,
the "D intermediate terminal and the "4" intermediate
terminal, or the "2"intermediate terminal and the
"L" intermediate terminal, respectively, receive this sig-
nal, and the "4" lamp or the "L" lamp of the meter 20 is
turned on.

[0183] Moreover, at the key interlock mechanism 200
shown in Fig. 14, the shift lever 12 being operated at the
"P" shift position is detected by the shift position detect-
ing portion 94 (see Fig. 2 and the like) of the shift lock
unit 88. In a case in which an attempt is made to rotate
the ignition key 210 from the state in which the ignition
key 210 shown in Fig. 17 is operated at the key rotation
operation position 238 (the ACC position) to the key in-
sertion/removal possible position 240 (the LOCK posi-
tion), the electromagnet 216 is set in a demagnetized
state, and the attracting force F thereof is cancelled.
Thus, when the abutment surface 212A of the lock cam
208 presses the anchor releasing surface 230A of the
abutment portion 230 of the releasing member 220, as
shown in Fig. 15, the releasing member 220 moves
against the elastic force of the compression coil spring
234, and the anchor releasing surface 230A thereof
withdraws from the engageable state C. Further, the an-
chor member 218 as well is pushed by the releasing
member 220 via the compression coil spring 236 and
withdraws, and the key unlock state A arises. In this key
unlock state A, the abutment surface 212A of the lock
cam 208 can pass by without abutting the anchor sur-
face 224 A of the stopper portion 224 of the anchor mem-
ber 218. Thus, the ignition key 210 can be operated from
the key rotation operation position 238 (the ACC posi-
tion) to the key insertion/removal possible position 240
(the LOCK position) and can be pulled out.

[0184] On the other hand, in a case in which an at-
tempt is made to rotate the ignition key 210 to the key
insertion/removal possible position 240 (the LOCK po-
sition) in the state in which the shift lever 12 is operated
to the position 242 other than the "P" shift position, the
electromagnet 216 which is in a demagnetized state is
excited and the attracting force F thereof is generated.
Thus, when the abutment surface 212A of the lock cam
208 presses the anchor releasing surface 230A of the
abutment portion 230 of the releasing member 220, as
shown in Fig. 16, only the releasing member 220 moves
against the elastic force of the compression coil spring
234, and the anchor releasing surface 230A thereof
withdraws from the engageable state C. The anchor
member 218 is attracted to the fixed iron core 216A of
the electromagnet 216 at the attraction surface 226A of
the yoke 226, and the key lock state B arises. In this key
lock state B, the abutment surface 212A of the lock cam
208 abuts the anchor surface 224A of the stopper por-
tion 224 of the anchor member 218. Thus, the ignition
key 210 cannot be operated from the key rotation oper-
ation position 238 (the ACC position) to the key inser-



35 EP 1 231 094 A1 36

tion/removal possible position 240 (the LOCK position),
and cannot be pulled out.

[0185] Here, in accordance with the key interlock
mechanism 200, the attracting force of the fixed iron
core 216A of the electromagnet 216 is used in switching
between the key lock state B and the key unlock state
A. Thus, as compared with a conventional case using
the plunger (movable iron core) of an electromagnetic
solenoid, rising and falling of the iron core 216A is elim-
inated, and the mechanism can be made more compact.
Further, the movement of the iron core 216A can be sup-
pressed, and the amount of electric power can be re-
duced.

[0186] Moreover, in the key unlock state A in which
the ignition key 210 can be pulled out, the electromagnet
216 is un-energized. Thus, the amount of electric power
can be reduced even more.

[0187] Further, due tothe anchor member 218 and the
releasing member 220 which form the lock member 222,
the switching between the key lock state B and the key
unlock state A can be carried out smoothly by utilizing
the attracting force F of the fixed iron core 216A of the
electromagnet 216.

[0188] Moreover, the anchor member 218 and the re-
leasing member 220 which form the lock member 222
can be brought together compactly, and the mechanism
can be made more compact.

[0189] Further, due to the compression coil spring 236
of the lock member 222 which urges the anchor member
218 to return to the key unlock state A from the key lock
state B, switching between the key lock state B and the
key unlock state A can be carried out even more
smoothly by utilizing the attracting force F of the fixed
iron core 216A of the electromagnet 216.

[0190] Moreover, due to the compression coil spring
234 of the lock member 222 which urges the releasing
member 220 to return to the aforementioned engagea-
ble state C, switching between the key lock state B and
the key unlock state A can be carried out even more
smoothly by utilizing the attracting force F of the fixed
iron core 216A of the electromagnet 216.

[0191] Further, the shift position detecting portion 94,
which detects that the shift lever 12 is positioned at the
"P" shift position, is provided at the shift lock unit 88.
Thus, as compared with a case in which the shift position
detecting portion is provided separately from the shift
lock unit, even more compactness can be aimed for.
[0192] Moreover, the shift position detecting portion
94 can be removed from the shift lock unit 88. Thus, in
a shift lever device which does not require the shift po-
sition detecting portion 94, in a case in which the key
interlock mechanism is mechanically operated or the
like, which is different than the present embodiment in
which the key interlock mechanism 200 is operated
electrically, the shift position detecting portion 94 can be
removed from the shift lock unit 88, and the shift lock
unit 88 can be used in this shift lever device as well.
[0193] Note that, inthe presentembodiment, the elec-
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tromagnet 216 is fixed to the case 214, and the anchor
member 218 and the releasing member 220 of the lock
member 222 can move with respect to the case 214. In
place of this structure, a structure is possible which is
the same with respect to the point that the anchor mem-
ber and the releasing member of the lock member can
move with respect to the case, but the anchor member
and the electromagnet can move integrally. In this case,
the attraction surface which opposes the electromagnet
is fixed to the case.

[0194] Further, a structure may be used in which, as
the lock member 222, only either one of the anchor
member 218 and the releasing member 220 is provided,
and the either one of the anchor member 218 and the
releasing member 220 is urged toward the side opposite
the lock cam 208 and can move toward the lock cam
208 side. In this case, either one of the electromagnet
216 and the attraction surface 226A is provided at the
either one of the anchor member 218 and the releasing
member 220, and the other of the electromagnet 216
and the attraction surface 226A is fixed to the case 214.
In this way, when the electromagnet 216 is excited, ei-
ther one of the anchor member 218 and the releasing
member 220 moves toward the lock cam 208 side, and
can abut the abutment surface 212A of the lock cam
208.

[0195] Moreover, the present embodiment is a struc-
ture in which the key interlock mechanism 200 is pro-
vided. However, a structure may be used in which the
aforementioned shift lock mechanism 118 is used as the
key interlock mechanism.

[0196] In this structure, the case 120 of the shift lock
mechanism 118 is formed integrally with the body 204
next to the lock cam 208. Moreover, at the inclined sur-
face of the distal end of the slider wall 144, the slider
142 of the shift lock mechanism 118 enters into the locus
of rotation of the abutment surface 212A of the lock cam
208. Further, the stopper 126 of the shift lock mecha-
nism 118 is fixed to the case 120.

[0197] Here, in this structure, the shift lever 12 being
operated at the "P" shift position is detected by the shift
position detecting portion 94 of the shift lock unit 88.
When an attempt is made to rotate the ignition key 210
from the state in which the ignition key 210 shown in Fig.
17 is operated at the key rotation operation position 238
(e.g., the ACC position) to the key insertion/removal
possible position 240 (the LOCK position), the magnet
150 is set in a demagnetized state, and the attracting
force thereofis cancelled. Thus, when the abutment sur-
face 212A of the lock cam 208 pushes the inclined sur-
face of the distal end of the slide wall 144, the slider 142
moves against the elastic force of the compression coil
spring 48 and withdraws from the engageable state C,
and the key unlock state A (the unlock state) arises. In
this key unlock state A, the abutment surface 212A of
the lock cam 208 can pass by without obstructing the
inclined surface of the distal end of the slide wall 144.
Thus, the ignition key 210 can be operated from the key
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rotation operation position 238 (the ACC position) to the
key insertion/removal possible position 240 (the LOCK
position) and can be pulled out.

[0198] On the other hand, when an attempt is made
to rotate the ignition key 210 to the key insertion/removal
possible position 240 (the LOCK position) in the state in
which the shift lever 12 is operated to the position 242
other than the "P" shift position, the magnet 150 which
is in the demagnetized state is excited and the attracting
force thereof is generated. As a result, the attraction sur-
face 136A of the yoke 136 provided at the stopper 126
is attracted to the fixed iron core 150A of the magnet
150, the slider 142 becomes unable to move, and the
key lock state B (the lock state) arises. In this key lock
state B, the abutment surface 212A of the lock cam 208
abuts the inclined surface of the distal end of the slide
wall 144. Thus, the ignition key 210 cannot be operated
from the key rotation operation position 238 (the ACC
position) to the key insertion/removal possible position
240 (the LOCK position) and cannot be pulled out.
[0199] Further, the present embodiment is structured
such that the shiftlever device 10 is set on afloor surface
within a vehicle. However, a structure may be used in
which the shift lever device is set at an instrument panel
within a vehicle.

[0200] Next, a shift lock mechanism 300 (lock mech-
anism) relating to a second embodiment will be de-
scribed on the basis of Figs. 22 through 26.

[0201] As shown in Fig. 22 and Fig. 23, the shift lock
mechanism 300 is equipped with a case 302 which is
formed from a case main body 302A and a cover 302B
which is covered on the top end portion of the case main
body 302A at the side opposite the bottom portion; a
lock member 308 having an anchor member 304 and a
releasing member 306 which are movably accommo-
dated within the case 302; and an electromagnet 310
which is accommodated within the anchor member 304.
[0202] The anchor member 304 of the aforemen-
tioned lock member 308 is equipped with an accommo-
dating portion 312 in which the aforementioned electro-
magnet 310 is inserted and fixed from below and in
which a fixed iron core 310A (see Figs. 26A-C) of the
electromagnet 310 is open facing downwardly; a cap
314 which is fit on one side of the accommodating por-
tion 312 so as to close a wiring 310B side of the elec-
tromagnet 310 in a state in which the electromagnet 310
is accommodated; a stopper portion 316 which projects
upwardly of the accommodating portion 312; and spring
supporting portions 318 provided so as to face down-
wardly at both sides of the accommodating portion 312.
[0203] The releasing member 306 of the aforemen-
tioned lock member 308 is equipped with a slider 320
which forms an L-shape and is a frame-shape extending
in vertical directions; and a loading stand portion 322
which projects from the bottom end of the slider 320. An
abutment portion 324 is formed at the top end portion of
the slider 320. A yoke 326 is fit into the loading stand
portion 322, and a attraction surface 326A on the yoke
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326 is open upwardly.

[0204] As shown in Fig. 24, in a state in which the an-
chor member 304 and the releasing member 306 of the
aforementioned lock member 308 are accommodated
movably within the case main body 302A, the accom-
modating portion 312 of the anchor member 304 is load-
ed on the loading stand portion 322 of the releasing
member 306, and the fixed iron core 310A of the afore-
mentioned electromagnet 310 opposes the attraction
surface 326A of the yoke 326 of the loading stand 322
as shown in Figs. 26A-C. The both spring supporting
portions 318 of the anchor member 304 are adjacent to
the both sides of the loading stand portion 322. Moreo-
ver, in this accommodating state, the anchor member
304 is placed by the side of the frame-shaped slider 320
of the releasing member 306, and a portion of the ac-
commodating portion 312 of the anchor member 304 is
inserted into the frame-shaped slider 320. Further, the
stopper member 316 of the anchor member 304 is ad-
jacent to the abutment portion 324 of the slider 320. The
aforementioned electromagnet 310 moves together
with the aforementioned anchor member 304. The an-
chor member 304 and the electromagnet 310, and the
aforementioned releasing member 306, can move rela-
tively in direction Y of the attracting force F (see Figs.
26A-C) of the fixed iron core 310A of the electromagnet
310 which works on the attraction surface 326A of the
yoke 326 of the releasing member 306.

[0205] In addition to the anchor member 304 and the
releasing member 306, the aforementioned lock mem-
ber 308 is provided with a large-diameter compression
coil spring 328 (spring) which press-contacts the releas-
ing member 306, and a pair of small-diameter compres-
sion coil springs 330 (springs) which press-contact the
anchor member 304. The large-diameter compression
coil spring 328 is placed within the aforementioned case
main body 302A on the bottom portion thereof, and is fit
to the bottom side of the loading stand portion 322 of
the releasing member 306. Both small-diameter com-
pression coil springs 330 are placed within the afore-
mentioned case main body 302A on the bottom portion
thereof, and are inserted into the both spring supporting
portions 318 of the anchor member 304. Due to the elas-
tic forces of the compression coil springs 328, 330, the
anchor member 304 and the releasing member 306 are
urged upward, and the stopper portion 316 of the anchor
member 304 and the abutment portion 324 of the re-
leasing member 306 can project upwardly from the cov-
er 302B of the case 302. An anchor surface 316A is
formed along the aforementioned attracting force direc-
tion Y at a side of the stopper portion 316 of the anchor
member 304 which side faces the abutment portion 324
of the releasing member 306. An anchor releasing sur-
face 324A is formed at the abutment portion 324 of the
releasing member 306 at the side opposite the stopper
portion 316. The anchor releasing surface 324A is in-
clined with respect to the aforementioned attracting
force direction Y so as to move away from the anchor
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surface 316A of the stopper portion 316, heading from
top to bottom.

[0206] In a gate-type shift operation portion 332 of an
automobile shown in Fig. 25, a shift lever 334 (operation
member) is supported so as to be rotatable around a
supporting shaft 334A in a vicinity of the aforementioned
anchor member 304 and releasing member 306, as
shown in Figs. 26A-C which schematically illustrates
one portion. The shift lever 334 has a projection 336,
which serves as an interlocking member and as a por-
tion to be locked, in a vicinity of the stopper portion 316
of the anchor member 304 and the abutment portion 324
of the releasing member 306. An abutment surface
336A, which is used as both an anchor surface and an
anchor releasing surface, is formed at the distal end por-
tion of the projection 336. At the anchor surface 316A
of the stopper portion 316 of the anchor member 304
and the anchor releasing surface 324A of the abutment
portion 324 of the releasing member 306, the moving
directions thereof (direction Y of the attracting force F
of the aforementioned electromagnet 310) intersect a
direction X of a locus of rotation of the abutment surface
336A of the projection 336 rotating around the afore-
mentioned supporting shaft 334A at park position P (the
specific position) of the shift lever 334.

[0207] In the state shown in Fig. 26A, the shift lever
334 shown in Fig. 25 is operated at the park position P.
Both the anchor member 304 and the releasing member
306 of the aforementioned lock member 308 are urged
upwardly by the respective compression coil springs
328, 330 (see Fig. 24) and stop. Within the anchor mem-
ber 304, the fixed iron core 310A of the electromagnet
310 which is in a demagnetized state and the attraction
surface 326A of the yoke 326 of the releasing member
306 abut one another. In this case, the releasing mem-
ber 306 is in engageable state C, and the projection 336
of the shift lever 334 faces the anchor releasing surface
324A of the abutment portion 324 of the releasing mem-
ber 306 and stops.

[0208] Inacase inwhich, in a state in which the brake
(not shown) is not depressed at the time of starting, an
attempt is made to operate the shift lever 334 shown in
Fig. 25 from the park position P to a position 338 other
than the park position P, it is structured electrically such
that the demagnetized state of the aforementioned elec-
tromagnet 310 is maintained and the attracting force F
thereof is cancelled. Thus, when the abutment surface
336A of the projection 336 of the shift lever 334 presses
the anchor releasing surface 324A of the abutment por-
tion 324 of the releasing member 306, as shown in Fig.
26B, only the releasing member 306 moves downward
against the elastic force of the compression coil spring
328, and the lever lock state A (lock state), in which the
fixed iron core 310A of the electromagnet 310 and the
attraction surface 326A of the yoke 326 are separated
from one another, arises. In this lever lock state A, the
abutment surface 336A of the projection 336 of the shift
lever 334 abuts the anchor surface 316A of the stopper
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portion 316 of the anchor member 304. Thus, the shift
lever 334 cannot be operated from the park position P
to the position 338 other than the park position P.
[0209] Inacaseinwhich, in a state in which the brake
(not shown) is depressed at the time of starting, an at-
tempt is made to operate the shift lever 334 shown in
Fig. 25 from the park position P to the position 338 other
than the park position P, it is structured electrically such
that the aforementioned electromagnet 310 is excited
and the attracting force F thereof is generated. Thus,
when the abutment surface 336A of the projection 336
of the shift lever 334 presses the anchor releasing sur-
face 324A of the abutment portion 324 of the releasing
member 306, as shown in Fig. 26C, the fixed iron core
310A of the electromagnet 310 and the attraction sur-
face 326A of the yoke 326 are attracted to one another,
and the lever unlock state B (unlock state), in which the
releasing member 306 and the anchor member 304 in-
tegrally move downward against the elastic forces of the
respective compression coil springs 328, 330, arises. In
this lever unlock state B, the abutment surface 336A of
the projection 336 of the shift lever 334 can pass by with-
out abutting the anchor surface 316A of the stopper por-
tion 316 of the anchor member 304. Thus, the shift lever
334 can be operated from the park position P to the po-
sition 338 other than the park position P.

[0210] In the lever unlock state B shown in Fig. 26C,
in a case in which the shift lever 334 is rotated to the
park position P, the electromagnet 310 in the excited
state is demagnetized, the attracting force F thereof is
cancelled, and the state shown in Fig. 26A is returned
to. Further, in the lever lock state A shown in Fig. 26B,
in a case in which the shift lever 334 is rotated to the
park position P, the state shown in Fig. 26A is returned
to with the demagnetized state of the aforementioned
electromagnet 310 maintained and the attracting force
F thereof remaining cancelled.

[0211] In accordance with this shift lock mechanism
300, the attracting force F of the fixed iron core 310A of
the electromagnet 310 is used in the switching between
the lever lock state A and the lever unlock state B. Thus,
as compared with a conventional case utilizing the
plunger (movable iron core) of an electromagnetic sole-
noid, the rising and falling of the iron core 310A can be
eliminated and the mechanism can be made compact.
Further, the movement of the iron core 310A can be sup-
pressed, and the amount of electric power can be re-
duced.

[0212] Moreover, in the lever lock state A in which the
brake is not depressed, the electromagnet 310 is un-
energized. Thus, the amount of electric power can be
reduced even more.

[0213] Further, due to the anchor member 304 and the
releasing member 306 which form the lock member 308,
the switching between the lever lock state A and the le-
ver unlock state B can be carried out smoothly by utiliz-
ing the attracting force F of the fixed iron core 310A of
the electromagnet 310.
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[0214] Moreover, the anchor member 304 and the re-
leasing member 306 which form the lock member 308
can be brought together compactly, and the mechanism
can be made more compact.

[0215] Further, due to the compression coil spring 330
of the lock member 308 which urges the anchor member
304 to return to the lever lock state A from the lever un-
lock state B, switching between the lever lock state A
and the lever unlock state B can be carried out even
more smoothly by utilizing the attracting force F of the
fixed iron core 310A of the electromagnet 310.

[0216] Moreover, due to the compression coil spring
328 of the lock member 308 which urges the releasing
member 306 to return to the aforementioned engagea-
ble state C, switching between the lever lock state A and
the lever unlock state B can be carried out even more
smoothly by utilizing the attracting force F of the fixed
iron core 310A of the electromagnet 310.

[0217] Note that, in the present embodiment, both the
anchor member 304 and the releasing member 306 of
the lock member 308 can move with respect to the case
302, and the anchor member 304 and the electromagnet
310 can move integrally. In a case in which this structure
is the same but the orientation or the place of setting the
present mechanism is changed and the mechanism is
disposed, there is no need to provide the portion to be
locked, which corresponds to the aforementioned pro-
jection 336, integrally with the shift lever 334, and no
need to provide the fulcrum of rotation which is the sup-
porting shaft 334A. The portion to be locked may be in-
terlocked with the shift lever 334 via a link mechanism
or the like.

[0218] Moreover, the present embodiment is struc-
tured such that the shift lock mechanism 300 is applied
to the gate-type shift operation portion 332. However, a
structure may be used in which the shift lock mechanism
is applied to a tiptronic-type gate-type or a straight-type
(including a tiptronic-type) shift operation portion.

INDUSTRIAL APPLICABILITY

[0219] As described above, the lock mechanism of
the present invention is useful as a lock mechanism
which carries out switching between a lock state and an
unlock state, and is suited to, by utilizing the attracting
force of a fixed iron core of an electromagnet, eliminat-
ing rising and falling of the iron core and making the
mechanism compact, and suppressing movement of the
iron core and reducing the amount of electric power.
[0220] Moreover, the shift lever device of the present
invention is useful as a gate-type shift lever device, and
is suited for making the placement space of a second
detecting portion compact and thus making the device
more compact.

[0221] Further, the shift lock unit of the present inven-
tion is useful for a gate-type shift lever device in partic-
ular, and is suited for aiming for compactness.
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Claims

1. Alock mechanism applied to a shift lever device and
having a function by which an operation member
cannot be operated to a predetermined position,
comprising:

an interlocking member which can interlock
with operation of the operation member, and a
lock member which is engageable with and re-
leasable from the interlocking member,

wherein, in accordance with attracting force
of a fixed iron core of an electromagnet, the lock
member can assume a lock state in which the lock
member makes operation of the operation member
to the predetermined position impossible, and an
unlock state in which the lock member makes op-
eration of the operation member to the predeter-
mined position possible.

2. The lock mechanism according to claim 1, wherein
the lock mechanism is a shift lock mechanism in
which the operation member is a shift lever, the pre-
determined position is a position other than a spe-
cific position of the shift lever, and the interlocking
member is a portion to be locked which can interlock
with operation of the shift lever, and

the shift lock mechanism has a function by
which the shift lever cannot be operated from the
specific position to a position other than the specific
position.

3. The lock mechanism according to claim 2, wherein
in the lock state, attracting force of the fixed iron
core of the electromagnet is cancelled and the lock
member anchors with the interlocking member, and
in the unlock state, the attracting force of the fixed
iron core of the electromagnet is generated and an-
choring of the lock member with respect to the in-
terlocking member can be cancelled.

4. The lock mechanism according to claim 3, wherein

the lock member includes an anchor member hav-
ing an anchor surface which, in the lock state, abuts
an anchor surface provided at the interlocking
member, and a releasing member which has an an-
chor releasing surface which can abut an anchor
releasing surface provided at the interlocking mem-
ber,

the electromagnet moves together with one of
the anchor member and the releasing member, and
the electromagnet and the one of the anchor mem-
ber and the releasing member are movable relative
to another of the anchor member and the releasing
member, and the other of the anchor member and
the releasing member has a attraction surface
which is attracted to the fixed iron core of the elec-



43

tromagnet in the unlock state, and

the releasing member assumes an engagea-
ble state in which the releasing member can engage
with the anchor releasing surface of the interlocking
member at the anchor releasing surface of the re-
leasing member, and accompanying this engage-
ment, the releasing member can set the anchor
member in a lock state in a state in which attraction
from the electromagnet is cancelled, and can set
the anchor member in an unlock state in a state of
being attracted to the electromagnet.

The lock mechanism according to claim 1, wherein
the lock mechanism is a key interlock mechanism
in which the operation member is an ignition key,
the predetermined position is a key insertion/re-
moval possible position of the ignition key, and the
interlocking member is a member to be locked
which can interlock with respect to rotation opera-
tion of the ignition key, and

the key interlock mechanism has a function
by which the ignition key cannot be switched from
a key rotation operation position to the key insertion/
removal possible position in a state in which the shift
lever is operated to a position other than a park po-
sition.

The lock mechanism according to claim 1 or 5,
wherein, in the lock state, the lock member is at-
tracted by the electromagnet and anchors the inter-
locking member, and in the unlock state, attraction
from the electromagnet is cancelled and anchoring
of the lock member with respect to the interlocking
member can be cancelled.

The lock mechanism according to claim 6, wherein
the lock member has at least a releasing member
of among an anchor member having an anchor sur-
face which, in the lock state, abuts an anchor sur-
face provided at the interlocking member, and the
releasing member which has an anchor releasing
surface which can abut an anchor releasing surface
provided at the interlocking member,

at least the releasing member of among the
anchor member and the releasing member of the
lock member can move with respect to the electro-
magnet, and one of the anchor member and the re-
leasing member which can move with respect to the
electromagnet has a attraction surface which is at-
tracted to the fixed iron core of the electromagnet
in the lock state,

at least the releasing member of among the
anchor member and the releasing member of the
lock member can, in the lock state, move with re-
spect to the attraction surface attracted to the fixed
iron core of the electromagnet, and at least one of
the anchor member and the releasing member,
which can move with respect to the attraction sur-
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face, can move together with the electromagnet,
and

the releasing member can assume an en-
gageable state in which the releasing member can
engage with the anchor releasing surface of the in-
terlocking member at the anchor releasing surface
of the releasing member, and accompanying this
engagement, at least one of the anchor member
and the releasing member can assume the lock
state and the unlock state.

The lock mechanism according to claim 4 or 7,
wherein at least one of the anchor member and the
releasing member of the lock member moves in a
direction of attracting force of the fixed iron core of
the electromagnet which works on the attraction
surface, and

atleast one of an anchor surface of the anchor
member and an anchor releasing surface of the re-
leasing member intersects a direction of a locus of
movement of at least one of the anchor surface and
the anchor releasing surface of the interlocking
member and moves in a direction of the attracting
force.

The lock mechanism according to claim 4 or 8,
wherein the lock member includes a spring which
urges the anchor member to return to the lock state
from the unlock state.

The lock mechanism according to claim 7 or 8,
wherein the anchor member and the releasing
member of the lock member are movable relative
to one another, and the lock member is equipped
with a spring which urges the anchor member to re-
turn to the unlock state form the lock state.

The lock mechanism according to any one of claims
4 and 7 through 10, wherein the lock member is
equipped with a spring which urges the releasing
member to return to the engageable state.

The lock mechanism according to any one of claims
1 through 11, wherein the lock mechanism compris-
es a yoke which is provided so as to be freely inclin-
able in correspondence with the electromagnet,
and which adheres to the electromagnet due to
magnetic force when the electromagnet generates
the magnetic force.

The lock mechanism according to claim 12, wherein
the lock mechanism comprises a holding claw
which is provided so as to project in an L-shape in
cross-section toward the electromagnet side, and
which makes the yoke freely inclinable by support-
ing an end portion of the yoke.

The lock mechanism according to claim 12 or 13,
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wherein the lock mechanism comprises a cushion
which is elastic and pushes the yoke toward the
electromagnet side.

A shift lever device comprising:

a shift lever provided so as to be turnable in a
predetermined direction and toward both sides
of the predetermined direction, and due to a
turning position in the predetermined direction
being changed, a first shift position and a sec-
ond shift position are changed, and by being
turned toward one side of the predetermined di-
rection from the first shift position, the shift lever
is changed to a third shift position, and by being
turned toward another side of the predeter-
mined direction from the second shift position,
the shift lever is changed to a fourth shift posi-
tion;

a link provided so as to be rotatable in corre-
spondence with the shift lever, the link being ro-
tated in a same specific direction by the shift
lever when the shift lever is changed from the
first shift position to the third shift position and
when the shift lever is changed from the second
shift position to the fourth shift position;

a first detecting portion connected to the shift
lever, and detecting the turning position, in the
predetermined direction, of the shift lever; and
a second detecting portion connected to the
link, and detecting a rotational position of the
link.

The shift lever device according to claim 15, where-
in a rotation central axis of the link is disposed be-
tween the first shift position and the second shift po-
sition of the shift lever, and the link is rotatable sub-
stantially parallel to a plane of turning, in the prede-
termined direction, of the shift lever, and the link has
a first arm corresponding to the third shift position
of the shift lever and a second arm corresponding
to the fourth shift position of the shift lever, and
when the shift lever is changed from the first
shift position to the third shift position, the shift lever
displaces the first arm toward one of a distal end
side and a proximal end side of the shift lever and
rotates the link in the specific direction, whereas
when the shift lever is changed from the second
shift position to the fourth shift position, the shift le-
ver displaces the second arm toward another of the
distal end side and the proximal end side of the shift
lever and rotates the link in the specific direction.

The shift lever device according to claim 15 or 16,
wherein the first detecting portion transmits, to the
second detecting portion, a signal regarding a de-
tected turning position, in the predetermined direc-
tion, of the shift lever, and
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the second detecting portion switches a trans-
mission direction of the received signal on the basis
of a detected rotational position of the link.

18. A shift lock unit forming a shift lever device which is

equipped with:

a shift lever provided so as to be turnable in a
predetermined direction and toward both sides
of the predetermined direction, and due to a
turning position in the predetermined direction
being changed, a first shift position and a sec-
ond shift position are changed, and by being
turned toward one side of the predetermined di-
rection from the first shift position, the shift lever
is changed to a third shift position, and by being
turned toward another side of the predeter-
mined direction from the second shift position,
the shift lever is changed to a fourth shift posi-
tion; and

a first detecting portion connected to the shift
lever, and detecting the turning position, in the
predetermined direction, of the shift lever,

wherein the shift lock unit integrally compris-
es:

a shift lock mechanism having a function by
which the shift lever cannot be operated from a
specific position to a position other than the
specific position; and

a sensing mechanism which senses a change
from the first shift position of the shift lever to
the third shift position, and a change from the
second shift position of the shift lever to the
fourth shift position.

19. The shift lock unit according to claim 18, wherein

the sensing mechanism includes:

a link provided so as to be rotatable in corre-
spondence with the shift lever, the link being ro-
tated in a same specific direction by the shift
lever when the shift lever is changed from the
first shift position to the third shift position and
when the shift lever is changed from the second
shift position to the fourth shift position; and

a second detecting portion connected to the
link, and detecting a rotational position of the
link.

20. The shift lock unit according to claim 19, wherein

the shift lock unit comprises a guide portion which
is provided in correspondence with the link, and
which guides rotation, in the specific direction, of the
link.

21. The shift lock unit according to claim 19 or 20,
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wherein the shift lock unit comprises:

arestoring member provided at the link, and ap-
plying torque in a direction opposite the specific
direction to the link and restoring the linktoan 5
initial rotational position; and

an elastic member which is elastic and which

the link, which is restored to the initial rotational
position, abuts.

10
22. The shiftlock unit according to any one of claims 18
through 21, wherein the shift lock unit comprises a
shift position detecting portion which detects that
the shift lever is positioned at a specific shift posi-
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